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f^jlc aj^LSJI 4_)jjJ,l 4_iiLajJI jjlj^aJI (J-UfcLiJ ^jX$X\ 1-jJjJlIIIj (jyJ-dJI ^-tLtlU LaLtll 4 i n i nji,l ^ t i »" 
Cjl^>.jli! 4_3t_uJ aL»ILaVI IJl4> ^Ljj 4 J-AJtJ! ( _3J-'- u 4r s^^al'iil A-lI^XIj 4_uA!Ij 4-LLalJJI cJuLLajJI JJulu 
0j>jlj-« (_yic Lp'i J-<VLt-i (J aL^su a (j-Laj - i ^ >1 ^l J^* 1 - 1 4^ p-*-" ^_ < i i <aj (_jjJI (jlajJI I Jufc ioL9 (jjJ ^j^a a JjJ . nil 
(jjju J nail) t^j^jjjJI .ajJillJI 4_!LiC f-3-S 4r L ^ J'J a" ' "^ ' (J*"' O^ 3 lj'- <1 - 1 ^'li fd*JLj fcJLuJLI «L)l_i-ii 2jJ9 (_ylcj 

.Li£.Lu-3 ^LajLSiU JjjJI L-fll <^it, JU3 4111 

4 a J 2j II <Li]jjJI i_ijLrtTJI *-a Jj flJJ <\_uL>i_)| JSalaJi «_&Lil,l JJJ ^"' j p^-i '-^"t <LaL*J! Sjlj^l CUlaJ. JiJ9j 

4jI Laj^a>] d 3 1 ^-1 i ( J_ 4 _*JI (_3J-" '** " '-"■""'' j^aUo <lL)Jl>- 4-Lq-lg, i_-UjLi-u| JjiSj ' ^ri-'dj^-^' (^°!>^' «=->-<-) 4r 

aj_i£=jj| JiU-i i^jJI 4-1iL3j.II 4-il^.U j-uLtll jIJlcJ pjj mi a £_ a j La -•- 1 1 <>ju4> oJii-aJ Jt£j 1 4jI ALalLa ^^lITlI 

(JOj^u Jlla-l 4_LLU <.»-<. I (jL><J Q^~~ ' '"'"' (_T-^- l-^'-'- 1 4r J- U '-*-^' J-*^*J J! ' <U-UJ_Li]l 7C_al^J! S.LL) A- 4_U_uL_uVI 

(^JJI (jr Laj«JI *JaljJI x_a 4-LaJL»J I 4jJjJI Jj^Ijjj <^..-iaj ^'i (j U i_xjjjtlllj (j^-aJI (O-lUTlU 4_aL»JI Sim "iXlj <J-«-*-JI 
j"'^~~ »l (_yj-ijj3 py-aLJjjJ 4JLoL^=lLo »j La * ) 4_)l_£i!l ^_ (jLxJLII <>Jui> r-j^ejJ ((JjiaJI 3j-" ' lilalLa «Liisj_oj 

.4_U_uL_u 2 I d"l ilU", a Jj_uL>iJ 2— 4_ul3| 9 J '^— >l 9 4 J^ixJI (jj ) 11 < I'M 1 -Vi 11 

(_^a .^.^"tl |_lJ Laj^LII 1 " ' I j 1 ^ 1 1 ( >l 1 ■■"^-'1 4_loj^3 (JjLZ'ij 'Uj_l>. CjLlj^bj^a 4 j * ^" ] I CjLlL^=>JL! 
j^l «dJI jj^a (_psG 4_ujjJoJI 4_i t lL>JI aJJt tlLijLj {jm * ''-*■" (_y^>J ^-4>mi j_ijlajj p^-i Ltall 4jsL«JI 3jl J^flj 

.CjIjL^JLI tfjuii i—)L ■"^— I ^^1 »g (<UlJi3 (jPJI ^Jt^-— uijflj d)l S-uIal!lj 4Jl t" 1 ii^?1_ij 
i_i-peja ;> jqi 11 4JI ttfLiisjjj 4-ir«.j LX I j La (j ' '^^"' ' " . J LkJiJLcl (_yic (j' 1 - , w'-^' c^i -1 O' (jG-u-i ^JLllj 



w-ALIJLI jji^Iajj p j 1 « -V< t 4^aL«JI Bjl^VI 






'**" ^~*J **" c)^ 3 '-'■**- ' <— 1^1 ia-I <-^-ll ii==jJJ *l 'j j^~* 1_5.il i-« JJ <ii (_£j I__iJI jj ill 4 jo frt (_)j__=_u 

J^_a 4 *'j ^— » 1 la * i ^— >j 1 1 ' *> J " 'J j^~* ' aalalll *— La^vJ 4 j i "jljJI oLa&LuU ( _ 7 -i£- «LjIjjj*.Li S^tVI"! .^— ,j \\a 
4_uLi_=__J 4 j i inljJI Jaaia^Jl ) /<uL> (j| <_ijJi_lU (jj-Lc (— <^>.j lLUJlJ < I j ijaji u ^ I i ^— » a a *> Al"-»^ ' j.^"" ' 2 Jic 

i_3j^tlll 4_jJVI CjI j^~-j U J CjL_=jj>J,I -I Jj j^~- ^$-iLj-« Ajj/IjJlJ ^j — " *-" (_jJ.II A j-lIL>J| tfjufc t_3J(j" < uja 
l1UJl_=j *> -i j I , I (j^->'j-^' j^ * ' 7c_i_ii5j__I L_jIJl^.j Ci-a-a-'-g> i»_«_l». ulin i uL-ujfl (j_a <_ijJl_l1I <i ^ i La i _ r -L- 
.4_i_==j_tl_) 4_^l_)j^_=__JI jjjljjjl jj-sLlC i>_Laj>. Jjiil (— il tj" i »l ^_ Jucl i -J (_jjJI <L»-jl Jj| jj^°J-J'j i— ajjutlll 

t^VL-ia ^Jt, 4_ujjJlJ CjI Jl»-j (j-u-q-v Jl C m i ofl J-o3 JJ-2JU I Jui> (_y3 S_aJ».j_U i_al Jok^l JjjJi-tjJj 

$.l_lJ^i=3Lj 4__lL*TlU CjLj lllL-uVI 7C-L-LOJJ (<U_ 1 I _J a J 4_U l_)J^_=__J I Cjl J I IlL-U^ll (J a ULlj J J jl 2 JlJ>- jj I * 

. L$j|jj>.|j CjLjjI La dl p'j-lt 7c-niyjJ /<uJ U__t2j 4jjU__jJI j a iltja 4_uLlII 2Jl>-jJI • 
4__=j_>j| _£_il_J (Jjt (""it I 4_jj_ksjj j-J-a Lie 7t--.Lojj /<u_i L__l3j 4__=j_>j| (_5_)1_i (J a <"i\a 4_L!l_JI 2Jl>-jJI • 

jJjJU (JjJi ilij 4_jj_ksjj j l_>I_Ic 7c_l-lojj (<u— i I_$-l2j ( jjj_L)J__JI ) jJjJU (J -i cuja 4_*_)ljjl sJ-^S-jJI • 

(J-a-c 4_2j^Is j j_i_3 1_L*J Tc-Ljisjj /<u_i L^lSj CjI i ^~~ , j U ' 4 ;ijl 'j S^~^ J^'J^' J a co3 a 4 . naL>jl «Jl>-jJI • 

^pJlj . 4 Mrt^tl oJ^Jb JlljLjil IL. L__lIJ f-JJ>.jJI *J ^jP-II J-^-lj.i.1 »1 O.nL-1 4LajLS 4 J_rt-stl ijJLlb 4jL_J IL.J 

■ LjJlJallgeja (JjC ^Lu-auflj j »^-»l CjLaaLua (_ji£- (JJ -_xsell I j* a 2_>LaTu_uzl Jj* : -— ■ a ' 




^.5* 



jjjJ! *_£aUJtl 
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ubSjiUb^S^iLw 



L» S^=l 



^HM 



L*Vl 







■> I __ jij *— »" 'j 4 i ^— >j 1 1 3 jLi^j (J-ti i"i"t 4 j i "jljJI '*" aj_— ill (J_a 4 '^~~J II *— . >j^— — J A I la ' j ' " » ' 

d) I ■ ^— -j 1 1 ,-__l.iJI ^~-^a <jr— ^ L r jUI ^ L i — J-Jj— ' Lj— aJuJ 4 I a ^— > a j 4____a _jlj_Lgj>_ a Jl_ (j-a <U_=>jJJ ; Lj j ^— 

J Laj—I (jl ^— » I jl La—. i_3j__JI ■=> *^— > i ' fj ^— » ( _J I j_t^j*jj I oJ_4> <J-a— . 4_t_j_=_! 4 j < "J J-?l l_>j__><JLj /<Jb (j| 

t-ic IjjLS jj ^-j _>! ' L ^ 1 *-r c -?y -J-ii c^I ^— ■— _3^l> ' 4 /'^.'j j"^' 1 ^j-*^' 4- <_)-*■ <Ji Any J-— >— *ji 

■ 4.,irtM 4L__>jJ.I 4- ^Laj.^1 4LjLj^___| JI__cVl £-}L_>l 

4- C-*.j--> f 4 j^-j tl ^"t. 4_i_ J-^-iJ "^1 "^L^ta CjL^j>___J^I ,aJL- £Ji_j *J j_i_>L»JI C__jJI 4-J 

Sj j^ i— fl_Jbita ,. Le _^j ""-" >___p» ( 4_ul u_l J>j___il £_ 4_il_ ir > '<_=_ 1 <i£. ' a \~'—-~ j i_>L»JI '"■ gaJI 

4_2jjJa (0-4- (j ^— » i ' /g ^-*^J .4_jJ_»JI 4 '^~~J II ' i ^^~~*j" 4- J ** N j"j - ' -l^~~'^' ,— Tl>-j ijj _u 1 1 4^jj___J2I 

. 4_u_uL_u 2 I I j Ll)Ij_J - ' 'J g— — — I 4 at-i da 4_jj_s (<U5__ ^jLi^^zi jL^>- _H (J-4-C- 

La (JT -L- >— Sj-Cl! I 4jjJaj 4_«lj.} 4_uLj^__ilJI _jL_uL_2l 4j_IjJ_ (j — "*- ■ (_P-!I 2 Jl>-jJI <?Ju& i a t j", , „"j 

^j-^ « ) tc_i_i_>j_I a J_>.jJI <?J_& Cxa-a— — > — •«— ; l>- i 4_jjLj j^~» '' dlM i ul_u jfl (J_a • - > I ■ ^— >j 1 1 /— ^a-j )l ^— L-j-a -g ^ < 

J Lajtl! ^3^^' O - ^-"" '~~'^ Jl -^ JlJ> ^ 4- ^-g-l '■"" cP-J1 *i->.jl jJI j_a_ajJlj i_ojjL*lII l£J! j ^— j 4 o j 1 1 (j-u|j_2J| 

(JjVI (J La-flJI (J a i"i j 4_u u-Lij (Ja '^-^ 4 -* J jl (yj '-""i ' "^ Jl^S 2Jljs^jJI oJlA ^j^a 2^>-jJll i_3l Jl^IiVI (5-LaJeHla 

4_u/IjJlJ (j — " jo j^QJI (J i a a 1 1 j 1 j .-^.M ,^.-^j 4_uL)j-£^=lJI jjIjJlLI (Jjj-ajjJI p'j-it (jr^ 1 i— 3>*Jj! ' uaJ I a 2jJl2JIj 
Cj I j (j uaJL I j A-uLij^^aJI Cj}J_i-aji,l Jia CjI j^->jJ,I » Lij (j ^-tlJ 4 U<* JlIc ( _,^— ij'^L^-ij U /«^J ( _ 3 oJI ^xiisljll 
j_i-al_L«JI 4_i.ulj.ij 4 ■ __j 1 1 s.l_)j^__) i|_ L^la a \l A", , „Vlj 4 j iinVi_J_,l j__lj__JI (_— — C i_3j_*_!lj Cj^L>j— Uj 
4_uL_ — _ajlj LJ 4_ta.J)j^_!| CjLiLj-^I «_a 4_ul jJI Cj_i__usVI J a ,~,n j^_ _~I_JI J___]l Lai ( 4_ujj___J^| 
(__!£. J j L__el! Lj_a 2jL___VI ( j__=uaj ____J 1_j . 2j_>-jJI oJ_4i jlj_al '£— L^jJJ pja-jJI (<kJ <_^— !' ?-^'j-^' «.La_al_i 

. LgJlJa_s_a jx. lM_u__ij jl_=_ I CjLajl_a 






(Jjj-ajjJI pljjlj SjjJjJI (JjjLJ9j ajI (JJ->LJ9 . ' 

■* la I Li 1 ,1 . * 

: 3jlJL*IluLdiaI« 

A-Lcu-tLLlUI (ill Jl^=j CjIj jJlj aJiUI 













: The Current JA^^I] jLtUi 



Jl t_Jl mil ' < La-SJl (j-^^ ' ' "JJ ' £■" j" '"* (Jj J"-_H jJj^ia ^_a jl |_£j_i.| Jl 4_LaJL) ^j_a ( i *ll m ) La J-i^sj^a 

jL_u3_a : Direct Current (DC) jq - .Jtl jLpJI - ^ 
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j a" t-u-ll j Lull ^k^^**- 1 *i f dj ( l ) J^~~* - 




: Alternating Current ( AC ) ±±j&\ jLUI - r 

A-ljujJL) JJpJI d)|j_a JJlC /- <1 l illj 1_ Jl l nil J] t_il>-J.ll (j-«J 



jjpil jLf^il ^VijVi^" (<u-uj O ) J. 



^-.m 







LJ^L>- A ^— >j >JI ) Cil lse )*iiU I j" 1 ^' t " i- i i M ~>- lilJjij i L-flLLcal Aj^Lj J I jLjl'JI (J-u^ajj jlj^s p ■ ■■ 2 *" 

: Conductors U^^il J^U .^ 

. _L)_L>J!j t _jjjl_3eJLl1 <U^>LS~J jjjijtJ,! i>_L»aj>. dUj aJIujI £ysj 3^*~ JaJLm^a J^->- 3j-^ 4 ' ^J *"' ^-^ 

: Semi conductors oMu=»jll oLuif .Y 

.ilj-il dJjJL-u lill ml (jr-^2 AjjLtll jlj-ilj 4JL-aji,l -ilj-U <LajLiLa (j-1-J 1 (jlajLLa jij ^-il jlj_a (^^ 

Uljj i*ii ->'j-t' j-A j 1^— >| (j-«J 4j_Loj^a -i'j-a JJ (Jj-reTiJ ( 4_uuj_t3 ) A_Ltta i_3j)j_ksJ I j 1 ^j »" Jl-lCJ <UjL*JI 

a-l»a? cjlj^^tjA-u^-r^tVl j^IjjJI ^- f jL^i^j Silicon jj^a-tLJIj Germanuim ^Uj^J! 

: Insulators iJjUJ! jl^ii r 

j^ljjJIj ( ti!M-^^D o>Lii3jII Jj-c 4- j*JLgeTi-m3g ( (-j-ifL^JIj lLLLIIj rL»-j-!lj 3jj^'j l -A>-=* t " ) 

iUJb >A)I uUftl -T 
Potential Difference s^\ ^ 

jjjjLlSJI a Jlj>-jj ( U ) _l «Ll J-Ayl^ AjJLujJ 4_L>-j^a L.""'_ 'J J^~' L." llaJL) (j^-> (_y^H>4^ =L ^' ' * ' '" J-^ 1 
LfcjjJs 4_«jlJLa ^_j_l±>jI Jl>-Ij «Gjtji jLp (J-lusjjJ ajMJ' i* U J ^~* 1 1 ' J7~" J-^> oJjjUIj ( V ) dJoAll ,_4> 

l_£jljli!l (jyic jl(j^1l (Jj-ajJ (JjjLlSJI Jtlcj ( ajI Jl>-Ij 

Intensity Current jLUI sjui 

^IjUll (JLc. jL^>iJi (Jj-ajj ^jj/LlSJI jtl£.j ( A ) (^j-A (J^LlSjI 
_ t _ 













Current Density jLpii olu^ 

jLllLI LjiLl ntl I jL-lfe <J_«J>0 (_^J^0 (^^JLc (Jj^-JJ I Ml I rill *_LaJLa 4->-l nta Jl jL-uil Sj^jfu (j-L_l A J (II ill (jr -4> 

.( A/mm ) (^(^uLiUl sjl^jj ( Is) j^jjJIj ■ jt j ^jjj ; j^I^I V' 1 "'' 1 ; ^''.'j^ 11 



Is = I / S 



jLjill s«l*i^- j^jll 



*4> 



( A/mm ) j ^lsjj jLlUI i&i!^, = Is 
( mm ) .j (jj/L^jj *-Ll1I,I o.Lu.a = S 

( A ) _i jjjiUsjj jLpjl 2 jui = 1 

Quantity of Electricity : »L>^JI ^-^ 

( A.S ) (^^ (jj/Luill 2 Jl>-jj ( V<; ) j-ajJu Li j_aj_^j (j^ajil ^_ jLiltl 3 Jt^fu (Ju^aL*. (_ y 4> 

Q = IXT 

ail <m^=i (j^Jl! (A.S) 4_ulj/ j_paVL) (j^LflJj -I D g^=aJI ixa^a = Q 

( S ) A_tJLiL!Li (joiL2£j o-sj-^ = A 

( A ) _j (JjjUsjj jLlLII S Jufii = 1 

Resistance •. LtSL^^Jl LajLslI 

ij OjjSB J*fr>- (3j^ I -1 j *^,'J t Vi"t-.S*i ^j^j 4_uL)j.^^=il <LajLm jl jJLa jjfc Jl>-I^JI AJ^ll (j! <-^!- : *- < ( ' 2 ) 
ajjl jJI j^)-* 3 (jr^H>4^ =L ^' J4H^' J '""^ *— '-^ <LajLiitl (jj/LiJS Jtlcj j-u.al Jl>-Ij OjSb J4H J3J* '- ' ' ' "JJ '-A^ 

: (JiVI (JLc. Jj-isjJLI <LajLiLa lJlSjjjj 

( lLULJI J^ala ->LojL) LajLHI Jibj3 ) ij.Hl. J I J_als " 

( 'La^Liiil (JJjj » LaJill <La.l > u a iOuj-i ) i Ml i ntl «JaJLa A^-l > u a ~ 

( LajLail x_a LojJa i. < i uLuj <>ul£.^ <LajLiLa oLa J^— > ] ) J.toj.aJLt « * uaJI 2 jLa ~ 

«LL>.| (j^a A-jeliiU i _p3jJiilj p j -i i aj 1 1 j « _;* LaUll ii»_ p» ^j-* 3 '4pLi>4^ =L J' <LajLaJJ I alL>«ja 













'**" '^~*J L7^ <->^ Cy "j"'^"""* ' 4 ^ a ^ 1 '" ' "U 4_l1o]I d)l Sella LaJLI a 4_Ul 1) J^—*^ j-caLL*JI CjLoj^ujJ 4ju1 ifaJl 



(—^JjjlISI 


>>JI 


(-flJvJLiJ! 


>J-Ji 


( J^3 ) jfli^a 




o^jJI j^i 
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I 1 


1 1 




<LuUj^3 ixjuLa 




jLlaji SjuIi 
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-H h 


C£.l_A-bj fuuuaji 





2 i\\ \j ^ii—,\\ 2«jlStl 


R 


jo"""M c^k)^ 3 -" j^I >*j 


DC 


2 ,Mji^^-.t| Jj.iStl 


p 


( i aim ) ^Lij^:! LdjJtA 


© 


( CjI_»JI ) JjJlUI (_>uLj3 oJls-j 


w 


' °*°i£-^ * 


HI- 


(Citj^oll) i >(j'^tl Jjjj-^ o^Lta sJls-j 


V 


( (_^jLjj^^= j,> ir->a ) 4jjLL»j 


H>- 


( j-LLa2il ) jLuil 2 Jufo (jojLi3 iijo-j 


A 


JO-_J-4 




( AjVI ) <L9jUUI (J-"Lt3 SjO-J 


il 




( j i Mj ) jJo-a 


© 


JJ>UI J^)j4^=l\ jLull j-aj 


AC 



OHM,SLOW j»ii^G=o 

( A ) jjj^o 2I 2 jl>-_jj (JjjLSjj jLijJ' 2 jui = 1 

( V ) oJj-aJI 2 Ju3*^j (jj/Lajj J (j -> 1 1 3j-^ = U 



^aQ* ^ 




ffP/ 


y&\ 4 


-2U 



AjSjUUIj J(j">tlj jLjlJI (jrtJ iS^L«JI 7c-»^>JJ ( X ) (ttJSj J^~i uJI 













fj' OJ-> 



ilS 



I=U/R 



R=U/I 
U=IxR 



( ^ ) pSj Jllo 

U=12V R = 3Q :oLk^l 

I = U/R=12/3=4A 

( Y ) ^j Jlla 
(J-Lla <L«jLiLa (j-tb La 4 A «GjiJu jLu 1.Z V <>jl jJLa Jl^j>. (_ylc (J-g-t-i ajn i aJ j^^LoVI JJ-<-I' *•*' ' ' -^ 1 ' J-*-> 

U=12V 1 = 4 A :oLk,ai 
R = IXU=12/4 = 3ft 



Electrical Power low 12u5b>41l h^^ d£& =>v 

jLuJI a Jt^i ^_ Jl$j>JI <_)j_iis (Jj^aL*. t_gjl i n" (jr-^ij ( Wcitt ) 4 _ r 4> ^jj/LlSJI a Jl>-jj ( -T ) 

( A ) J-<-J-« 2 I 2 Jl>._o^i ^jj/LflJj jLpJI oJ~uj = i 

( V ) dJj-flJI a Ju^.^ (jj/Lajj J (j -> 1 1 3j^ = U 

( W ) ^-slj-H a Jl*.^ (jj/Lajj <LuL)j^^=lJI ajjJjJI = " 













«jJlUI ji^JLJa 




( \ ) ^j Jlla 

5 0.025 A 4j jui jl_u L^j^ j^<jj 220 V oj jus j^^j aJL^j^ LojLLo IL. 2 £a I j" ■ •■ 1 1 Sj jjui «jLj p^-. 

I = 0.025 A U = 220 V :aLUl 

P=I X U = 0.025 X 220 = 55 W 

( Y ) ^j Jlla 

70 *JLj ^^— lj" --t I Sj J_i!l '"■ JL^r> lil i 2jl_tioJ Cr iL>JI rU-j-!l (jit^u-a '<L. jUI jLilII 2 Jui t.i m-wl 

s 12 V j^Jlj W 
P = 70W U=12V :aLU! 

I = P/U = 70/12 = 5.83 A 

^j_a 4 laiLaJLI 4_>-L>JI I. i i n~>- (j-Ulj_Lj| (j-« l_£l Al J-Jr" i ul (<U-JJ i_£jljJlJI (_ r lc (J-LJ-ajjJIj ^I^jJI (_ r lc Jj-uajH 

: ( Resistors in Series ) ^IjUl ^c J^j^l 

A-uQJI 4^ajLiil 4_)L$Jj <LuQ]| 4^ajLail <L)I J_) x_a JjV I A^ajLiil oL^J J_ll<3jj jjk ^Ijll /yic J-u^jll 
Cj^Lj (Jj-i^sjJ 7c_iisjJ (^ J-JI ( i) (O-^J (jH ' J^""" 1 '"'" (j-a T" ' -""" I 0^-* I J_^=ui>j 411111 A^ajLill <L)I J_) *_a 
'LhjJUI 4 aJUieja a 5_L)_l£. -i3^->- J ! 4_».L>JI J_Lc 4Jijj_Laj'l <>juk aJlst" i ul j t (—Jljll ( _ r l£. CjLajLiLa 













R1 



V 



R2 



R3 

^yJljlJI ^ylc tllLajLSJLl (JjjLsjj 7c_Li>jJ ( 1 ) aJ9j J^— » uJI 

J ^— > 4- jLlLJI (j-u-flJ ;_g^ i ii i i>t._L>. j-LtTi-i 2 aJLiLj jLuJ' 2 Jlj!u ,jj^~~ *" 

It = 11 = 12 = 13 JU*VI 

(jj_^=jj JLa^^M £-xa^- ^Jk, £J>JJ ^-_p* j-ttLa j j^->J J-6^' li>^ " 

4_LCj_ii]| N J J 7- ^ p j-a^>Jk Ljjl i n a ^-i^aJI > j >J| 

Ut = Ul+U2 + U3 



Rt =R1 + R2 + R3 



Rl = 60 Q. , R2 = ki-j*. tPij^Ji (^i^. aJLsj^ Sj^ta 4- jW^' sjl^j 4J^=ji ^jLsil 5^^ U 

s 220 V >jji jl^o 50 ft 

U = 220V R1 = 60Q R2 = 50 ft toLkai 

R = Rl+R2 = 60 + 50=110ft 
I = U/R = 220/110 = 2A 

. ( Resistors in Parallel ) ^jl^iil ^ J^jill 

^j ^-»" (_^i > j *-" j" ajj lSI " Cl--xj «_ 5j CjLajLail (J ^— i ^jV (_^jljjJI (_yic (Jjj-ajjJu pj-il' I Ji-A ^-qi ii 
4- jLllII £j alj aJUkJI oJ_ik 4-J ^jLjlgil! ij_4jil]L j-«VI l£UJl^=ij u'^i; II Lj -^»; 4JL^»la CjLjIJljJI J-^=> 
CjLajLiLa Cj^Lj (Jj-usjj 7c_iisjJ l£JlJI ( ) (*\) (J**""' ■"'! (j-a -»• i ^-" ) I p ^— < AjjIjILa sjjL^tla S^JulLo Clljl i m 













z. 

-Q-/"0 



Rl 



V 



T 



R2 



V 1 ^ TK-3 Y 



Ut = Ul=U2 = U3 JU*VI 

4_i£.j_ii]l CjIjLlLJI po-a^>J, 4jj1 i n a A-tl^aJI jLuJI s Jui 

It = 11 +12 + 13 

4_i£.j_<i]l dlLajLail j-t.LO I jj^a JJ2I 4_JL^=l!I <LajLail (jj^~*" ™ 

1/Rt = 1/R1 + 1/R2 + 1/R3 

Jo»N; j q"..."j j'ifTi V j-j-^l Jl -^ VI jla Jl -^ VI t^f JU«" jjg - 
(jr Ic (jLlL-aj^a 110 12 La-flla <J-^= 4-*^ (j-O-^jLJLa IL. jLU jLuJIj 4_lL^=JI 4-^ajLSJ,! jj-a J-^= 4-a-iS La 

S 220 V ojJls jl^>j iijl>t!l 
U = 220V Rl = 100ft R2=110Q :oLkai 

1/R = 1/R1 +1/R2 = 1/1 10 + 1/1 10 = 2/1 10 = 55 Q 

I = U/R = 220 / 55 = 4A 













^JL^Ij^jl 



( dl%Jl\ ) 4-jSL^aJI Ci^l = \ 



dil a Lai a a JJl^soj t ( i_l!}LuJ ) Cj^Llsj^s <LaLl jJll^j (_yj Lj^^=l! I jLlLJi J-S-U (-r^' J1*il (_r^- Jj^ 
' '-"'^~'^ LajiL f-j^s-j-JI c_>_>.jj i 4_I^L>- j— <l-i (jl (— <-^>ij (_£JlJI /— il 'j g^sJI jLuJI jl JlJiaj i taJLLaJLl (J-LajJU 
<L>-1 inaj LJ^_Lu LiJL I^uLj Cj^L-lsjJU 4_ajLiLa ^pl_jjj .1. i i uLU,l J-x^sji,! ^j_a l ^-il" U 4 « <1 .^.tl a^—,j ,~,.\\ 
(jr Ic 4-ijL.a-La I j j I C I (J|r <i> jLu-II <4- J^L^' (jAc J-^P J^ '^ * JlC - ^LLifej «.Lj^.^=lJI j^ Lui^= jJiS '2— LgJtiaJLa 
l£UJl^=j /— il 'j j^—* 11 j J LtaJLI lLsJi La 1 tiaj I a « * LaJI ajLaj » t-Stl A-=»-l inaj Jia taJI (_y£>J (J^^J-^' ' ^'-^'J a 

. J^ajll 4J ^jLJej^J.1 li.LLglt.u.U ajjJs 

4 i i i n \ La a |j»-s.\l t 4_tlajJ I CjLujJlJI!! A uJLa. ^_ Ajj^u!) *Ijj>.J 4 La ■ ul a j LJ a-£ clU j (^j-Jaj ^j^— » i >a 
La I J_4>J Li 4 [ i uLla cSy\-u2>^js 4_l^=j_IL 4_uLj^^= tfj-i^jso J^— J >»i~L>. (- i i uLlXI (_L^5jJU jLll>-I (^JlC 

( V I 1 ) (jrU^iAn 4-SLJ<bjJ 





^ 






<JLc jl_u J-iil aJlJt" i .ill J_loj_<jJJ 



( A ) ^j J^=^iJL 



^ ^ 
















(Jjj^s^ll <LaJ,'V,"i(nU (JjtLajUJI Outfit 4 l ii,h'ie J a dll ojo 1,-Vt wjisjj ( A ) ,«j3j J^-i i"itl 

Fuses u}b->tlj ul>^ail -Y 

2jl_jj Jl-Lcj «lI^L>- ^j_a ,_ / " 'J J^~~' II jL-^' l£> ' " ? 0"4P^4l>j (j-uLcis^a (j-u <-Laj>J (_j.iJi.A-a i t*«jj ■"■ {_y£. 2jL±C (j^J 
j^yJLc j j usA, I 4^t_i£. i /»!"-<- 'j jLu-tl (j^J> JdU ' * a j" 'J Ly 1 ^"* - ^ lLsj^ mi! I j-g-uaJj v^Lia^JLl 3 JJtjsJkl 4 *v*tl ^y£. jLuJI 
LJj 4_l2 jL-ll jLuJI a J i"i *_a i. . i uLuj 2 JJt^ta jL*j|j jJaJL) j j i a 1, 1 » 1 1 -"-j^ jj'^H «U ( ■ ^— >j 1 1 jl^>JI <_ i i m~>- 

. OJ ' '*— - J 1 *— > u) | 

:<LuL)jfl^-i SjjjIjlI <- i mill I j^uaJ.1 jL l l tw I 

( 4 j ^— j 1 1 J 4_uL)j^^=JI Cjlj_Lgj*jJI a I Jlst" i ill (jr lc jjjGJI A- Sj_<j^= 4ja Ail LJ j^uaJ, I 4-a.LS JjJlJso 
Jl aJLlsjJJ iiJ^ mVI ' a I" jl 4_uL)j^^=JI 4 ajJa-UI i a I" Jl i^Ai^ ' . 'J ^ - " ^-*d^ o^ J 3 '^ a f— ^3^ 

I 1^— < tiJ^J—uj^l J_l£. 4 aj t\ / 1 1 J J iLa-uitl (JLc jLu (jLjJ_uj 4^e_ljj J j i a t I LJ a. JlJt" ( ii U 4_u!_)j-£^=lII 4 aj t\ i t I 
«Lt^L>. jj_a 4_a_uiJI (JLc jL-U (juj—uj 4_»_uj ^_t_cJt3 (^LjJuj j j LaJ> I lJlIj <Lcj_uj ^J\ j j i .a I , I <<-a-i£. (Jjiaj j_^Jia_j 
(j-CJLsJI I "1^— iL.j i j /; uaJ> I lj_a> LJ *_jLjJ1 4-uL>j^^=JI 4Lajia-Ull Jji ifuJ (J^= JlIc 4JI Jljjjj/I (jy £.JtliuJ La-a 
j j ua-aJJ 4 j iiiLUI 4-a-LaJI JjJ^>>J 4_uj_a,| OjT Jj I U ; 1 1 | jjt (j-aj .Cl^^aJI icLislj 4jjU,| ajl id->tl Jl dJJj i^JjJ 

.4_uLij^^=JI 4^a aJa-U I L^>-LL>o (_pJI 

: Lj-o^kl (j-a jj-a! S JlC (JjJ-* 3 (j-C - J<j '^U 4.a_ i a JljJl>j (j^a OJ13 

J ^3 t i_ja I U 1 1 j j . -«> 1 1 4_a_iS 4_3jjl>3 <jQLa 1 ul aj (j ^— > ^1 ' i>t._L>. 4 ■ ^— j 1 1 J ^^aLiJI 4JL1 uaJI 1 ■ 'I "^— ~ ^ 

. LpLlj^a 4 a j U '( a 
. > t - 













(j-C J I 4-JLj uaJI (jyJ-S «jj-j>. Jj_jj^a (j-C i-uLij^^aJI 4_ajia_Lil Jj* m"i! aJ^UI jLu-H jl JlJLo 4_3jjt_a - Y 

2 a j U. ', 1 1 ^juJ (. 1 1 uLlXI > j i <a I , I 4-4-La JljJlj>o ^j^— » i * LiU juj 4-ul_ij^^=JI ^uLl2JI 2j^>-l a I Jl^t" i ill Jjj^-Lo 

j-<-C CjIjLlLJI ^_yja sjjIJlJI 4_iL«j>. j_ib i_3Jt-JI ^j^— da dilja-Lall <LflllseJLl dll -y -1 LtaHll ^j^a 4 iil"i-»-a f"'j->' <-iJl-<-£>J 
4jlj1 Mill i~il -y -i uallll (_^J3 » ) 7t_iisjJ ( ^ ) («-^J J^""* iaJIJ ( dljj i"i ) j '^^ ^J-^'-^ ^jJ^>- '- ' ' ' " } La- 4 4_ujjl_Ltl 

CjL^raj U IL. ^jLidcail 0IJ3-L1LU a! jLJr'iinVI 





fc — prj 


LU_ _, 


gv,-T— -ir^.;,;..-g^ 



S X 



OLA 



*t^ 



* i il ' i f \mm^ 







'jJsLi Oajijr" 1 11 U Cj 1 j ^j 1 ^1 <i U iillLstXI Cj I <> j «i 1 ^->"i 1 1 ts-lsjj ( *\ ) *v3j J^~" uJ| 

Relay >^l 



jl_U (jr-lc (J J ^^^ 4 J-ll lj j^-»tl 2jjIJlJI J '-^^J (J_l-i5jJ a Jiir" I II ) ^ ■ "_'-' ** "J J J^~' ''j^J**- ' (J^J-^' 

^_ »j " ^— > CjLaljLJr" ml 4_Jj 4 ii=3^J,l *l_ij^^=J a aLlseJLl (J-ti i""itl ' A JjJ kt >. 1 1 uLLaa p laj * a /_)! 'jj^-* 

pl^a j ijJI ^Ji^V 4.aJlJei,l '"'1 -vi .^~.tl j^j ( y^ O * ) pj9j J^— ifgjlj <U^=3j lb Luij^^aJI CjI a^jaill 
4 "j la * U *_a Jl i^'VI JaLaJj «d /— La-Jaielll I /o 1 njJI i_iUJl^=j (Ja^j-tl J^— » ■"< Tciis^j vl-J^- '"'' '^~'J " ** * " '^" 

4;^-; j ILj LuLj^^zaJI 




2 


5 


1 

3 




4 






>r 



yljVl 3Jb->JI 
2bjb^£)luLu«L«Vl 



^ ^r 



uUSjiUUj^SipLw 







( Magnets ) ^JaLwil -t 




(JLuIi^fl i_jJLa Tciisjj ( M ) aj9j J^~* uJI 



4 j " 'j g^jJI aj_£>- VI ^j_ a J_L_c (Jjt i*i"t A. ^j . "J^l Li ^Jjj j^~ i II J Ala laJI (j— a o ^\Ju—uj 2 I jj ^— i <a 'J 

4_La ijjIjj L^ L*£. «.l -il 4r- -* 4^x3 yj Jl oj £>■ Z\ i)J A J >.] 7c_l i^j3 (olu i-uj CjI l^=jJJ ^r- 4-«J^ej "JU 

jL-i^l j-Slj-s 4- ^jljt-. ,,,1,1 Ignition Coil( J^=JI ) JU_iVl cil* j-^j ^ u^LLLLa^^aJI 

*I^-JI i-Laj La. (Jl t i"i] (-Ac ajjLJS 4 xil 'j j^~* ajl^ i*ii Jt-jJj3 ■ A Od>- . ' ' ^~*J "**" 4r- (J' * uiVI Sj-j'-i ** t j < J 

J^V 20000V <>a jii^at Jl ^Li^i (j^oj 12V j_iu 4jjLkJl j^ oVi (iip^^ 1 ^j-^ J^ 1 - 1 A^yb 






^ ^r 



uUSjiUUj^SipLw 







'Llijilaj i>l._L>. (Jit i'i^I i_d_La *J <LiL>i ■ La I jL-ifcj ( (_j>-j_lII ) (Jit i'i^I 4 t ai"i f^JljJu (j**- i ajlj— lioJI oJt-jfc Jl-Jjj 
(Jit i'i^I L-fl_La pM iaJ I g^lg (jr 1 — ! (jr^ ** Jj talll a (JL C ) j-*- (Jj jj a fl -» * t, I ) j--" (J-J^jso (__ ft 4j nmjJI 

7-1 "nit, I (J-lj^j oj J—Lt.3 2 ijl U i tl i i Ml i ntl i_3lj_Lal CcLi^jj i Ml i n 4_!^_>. i_aJ_a 1 j i nur>[2k.G I u '^* a LJj uaa.1 I j! 
Y) (J^auilJI ^j^a •»• i>»"i La I Jukj i Ml > ntl ^_ jLu J_Jj-« 4 - 3e ^p- 1 (■> ' inVtLl^a (JL=ta < uu^al] I Jui> <J_a^>- jJj'j i u 



\"/ 



W-' 




' T J 

(_, injUlim <_(_uA2JI <J^>- (_yjLj^4^3j| jLjltl jj^^a j_pG wjisjj ( \ Y ) jcJ9j J^—i Mill 

jLlLII (Jj-x-ajj j I ) a" i ill 4_»_uj ' >j uaiill (J_a^>- << i iijViLLt.U (JL>Jkl jl -lj_J 7-1 "iiit.1 7t-J-3 jlj a" i nl JlIcj 

( 1 T ) J^ii.tl <>a j^j L*^= ^bj^sJl 



1 






IB I I ' > lfU|. 



l — U-LUQL'/ / / / 



» \ s — '■* v*. j- j * 



-^ **■ s *» — ■■ 



L ~o 



_ >o _ 



yljVl 3Jb->JI 

itSUj^SJluLtuU^f! 



^ ^r 



uUSjJUUj^S^jLm 







I— aJLa iaLiisLl LiLIjj J^jl Mill J^— i uJ\ (_^-Ic CjMjJlJljJI (_>^*J (JLiol (<U ajjfcllaJI ojufc (j_/0 5 SI dj i u2UJ 

I dJUl *_a «LsljJal Jlj>-I (J-usjj i>L._l>.j LjjjLj I ai a j_»- VI i fl-iXIa Lul JJLiI LaLa (Jj 2 1 i fl-iXI ^g mi vi-^ 

8jj| J^-l - 1 j j • ui ajjl JlJI -- i L<3J <>t._L>.J ( ^_j>-j_JI ) (Jit i'i^I 4 «<y" j ^ r (_J| , n 11_i (J-i^j^a j^>- 2lj (_yjl JlJLizI 

.ijjjl jjl 0j-J (Jjj Mlltl 4jM)Jij tjVI TCjiiJJ l_3f) I llj ( ^ £ ) («JSj y }^— 3 '"'" ' 7C_li5_avO Jji> I -1^— I (_£ JlASUJI (Jl t Ml 2 I 




+ _ 

-T 






-0 



-£.* 



■ — r 

L&JJ jjlo Lie. iflLtisJ Juu ojjIjJI 7e-«-ojJ O £ ) f^J J^-» *-tl 

(jlj r-hiUljg^l AjjLLlJ! jj-a jLuJI mJjj-uj 4J| J-pLJlJI Ju£. .U.^\l\ O ) ^j J^=_£JI Ml jiaiJb 
VLjta jJjlj 4_iLa ^yjljLjjVI I dJU I 4- jW^' J±y* *Ljj|j (jr^J^' cJi (^ ou-oMjJI JaLaJ JJ ^IjCuVI i_dill 
I flJLtl ^j-C L-Jl Mill Ja a. « la-fl /<u_) dJj^>J,l ^jIjjJlJ A_k_ujj (Jl t i*ii2 I L-kJLa J_>-l^ i u ua^JI Jj-s- . ' "J ** a 
Ij^JflliUI JW 1 ^' jW-^ <jr^L>J lp' J^V^I l_aJLU J}L>. jLu]! 0^>" ' ^j"'/ 1 * <j-"-«}Ll!l *JaLa jj£. (^j| jLbVI 
4_jf 4 jUr jLb I JJ ^ MijVilim JL>>il jLj 4JI itj_ui ( _ ;r Li JiaTnj mJ^JLUI i alii IL. gtlxLial,! J<j*>tl jl Lajj . 
.mJjjLjJI i h 1 1, 1 ^_ (JLc J^->- m^J jLu JljJjjJ ip ii^— i" i^..-l- -v j <L*jj_i-u QJ^~~ >"< (jl (— c jv j (JL>Jkl jLj 

oL^soLij JL^>J,I jLj 4_jf 4x.j i n I (jui==3 Lai a J>L>JI ji jLu 4_ia jj^-— "_' ^1 Jijj^?I ' alXI i^- (JW*^ ' J^ '-' LaJtlcj 
(J-LlS jLuJI (juj_u/ j o" i n \ (-JLlILij I j~-" a Jj_3ejjj ^j^i^oMj-II )tiaLS ^_jJa (_yic. 3jlj.il/ (.mi in"! AjjLLajJI jLu 

aJlJt" Mil LiLIj CJJJlJ>- *_ lij mJ^jLTJI I flJUl A. i^—TiaI I Jl ^ ->JI I 'tLX LO I. M ml S jJ^lU.1 Sjl) Mltl > j - *- LiUjLj 



U 






^ ^r 



uUSjJUUj^S^jLm 







: (^iVl ^,1^. i£jJlil! i itiXI 4- JlJj-^' Jl3_->JI JUl«Jg 



( ^injVilim JL>Jkl jLj 4JI 4-Cj->-u ) JL>J,I JJJU Jjuua 




.r 



-l£=jJ,Lj (.g„nl(i"ill JLui^l SjjI jj (jr La ; iiaielII fw-up! 7"isjJ ( ^ ° ) f<^J J^~" iSJl 



w 
















'f\ 



/ / 








-^1 "A - 1 ^-» J o«"j J' /*'" J ' ^—■" (_P-Jl Cj I jj)"i i "j-i l^pJ I lLUJl^=j JJpi,l jLlLM J^J^ oJ^J- 1 (^"J-Jl J4j-^' (J^*^ L3"^ 



^A 













i>Lj_iilj lLs! LaJJj r-L^-jJI (JiLa (Jjlj_*]| l£JJj ^j_a i_Lsl l_£i==Jj JjJlj»JIj (jj/UtjJI <JiuJ jLul! a Jljj>JI Cj^Lt-aji.1 

. L^jjIjj>- <L*-j.i f Liiju 4_uL)j^^=JI L^J-ajLLa j_l*jj (l 
. L$J |_£jj>-I -}lj-« OaJL>- die g. Lij (j ^— ill L^jJLajj f-OJ^J V^-S 

Gennanuim ^L^^JI (J -n> S-uj/r^iyi j_^LujI ^.l; ^ 4. Lalj^-, ,„l (jrO>La j-i^lj 

4_ug/i^t)M j^ljjJI 4- Lai Jiie^J 4_uj;-^myi j_^LUJI jJi^a! (j-aj SiliCOIl jj^J uJlj 

: j^^jb CjI , ^~~'j U * 



+ _ 
Anode 



( Carbon Resistor ) iuijj^Jl LajUil 

Lujp^aJ^I j^ljjJI 4- LaljLJelml CjLjjLH 



Kathode 



( Diodes ) j^jj.1 

(_gj I nj Vj Ju»-lj <jL>JI 4_ jLuJI <>L>JI (JjtAJ 

jjJiMoUJ^I 4_ 

( Capacitors ) ouvmi 

Ciljl of (^yic I jLaog-l <Lul_ij^==JI iJsLLJI (jjjJtl) AjJL 
(j^-«-a /^J-a j dcjj2gj 4- /Ljj-Ojj l_J ^j^r '"'' I 

( Transistor ) jji^l^l 



4- J Lull U=3L4=3J 7- LLi2-a S3 4 J ( rl J )) S )fl I .a ' a Jl?-"| ) rl < 



: I a A O^ 1 ^ ciiLufcj ^aJloeJH 4_uj^I^aJ^| jjljjJI 



PNP ^Lai^Jl 



= Y 



Collector 




Base B 



J 



E 





NPN 


JjVl g^l • ^ 


1 


C 


c 


pi 

Base 


B 


J 




-rT 




* 


Eir 


T 

litter 




E 



Emitter 



M 










uLS^jlwLSjjm 



*_LaJLa i».L^aj 45 A 4j Jui duL^= I il Jj-aj^J IL. jUI jLjlII ^'<*1".^— La / \ L yu 

SlO mm 2 j^jil 

<LcLuj jjjj-ifoc 2 jJ, -1 i: - a i-d_p .Z.5 A LkjJJS jLp a Ji^i 4j j-a-i *"' ■ Lax ' ^i_y 



O" 



5 220V A^jis t>u jg-*.tl 3>^ o^-^= 
3j-ij (-lljiiJI (jr !Lc. LiL-aj lv2 = 5 12 < K.1 = 15 12 (jLiajLLa / i^ 

jLuJI Jl£»-j jLuJI sjufuj 4_lL^=JI LajLail J^-jl 24 V ^jljJla Jl£»- 

U2 <U1 ,>JI 



2juij 1.5 Iv £2 LajJlA (j-lie-i •■" *LaaL<La '-^ 4^=lLjj i a] ,1 ajJuLJl uxua.1 / Q(_y 

100A jL^ui 







( »j 4 (_j < I ) diljJLaJI (j-a i^tjjej^aJI 4jL>.VI (_yl£- Sj-Sij f-^J t— ijiLaJLl / ^(jji 
3 l2 ^LajLoXlj 24 V Jl^jJI (jj^aJ LaJlic jLjllI Sj-Ju J I JuLa jJt La . ^ 

0.12A ( E 10A <<_, 8A (I 

4j»_ p e.L g> CjL)L»-2| f -ia- > - (77 (^IjlJI (<_! (^jljjJI (I 

(Jj-ajJll *_LaJLa As-\ < a a dlUJ Ju£. <LajLaJ,lj (Jj^sjJj (J^la (j^-J 4J9^L*J1 . 1 

j;^-i"< (r AjjIj (_^-ij3 (t_i ,_Uij (I 

jjfe <jL>Ji^M (j-oAJ £. oLuj^*i g: -tt^M l£Jjjx~u <u^j 4<ijrt!lj aL><jVI cjjL\!I jLlII .1 
jLiUI ^Li^= (jr jjjUI jLaJI (t_j j <>">.. U jLuJI (I 

' fly Sj-^ ' 4 ' ^J *" ^ ' f ^J^ ' ".' LjJ^L>- 5_^3j^>JLj CjI itt Milt 7t a < iM (_jJ-5! jlji,! .V 

(ja/LlJ3 Ju>-J Jjfc CjJJjJJI .A 

i^TLifl ^>L>J Jl^jJ V (r Lubj-g^aJI ajjLdJI (<_) jL^H Sal",<£- (| 

»Ja S 1 1 4j>.Lm.a CjLu JlIc ^bj-^aJl jLull IL. oiLaJlj J-usjII J_ala £rtJ <J9^L*JI ."\ 

jjl 4-t^J (JL«jiVI o^jI J £_ (JLtjiVI ' aJ a <LajLiLa <_>uLiJ3 JlIc - ^ * 
Lilj^sJkl (Jjl i"i \ (57 j^Lij^^aJI jLpJ' (J i^aAj (t_) (j-tj )""itl ?-Llfl>3 --"A i (| 

_ t> - 






( ^ )(^j^jlU!jLu?-V!AJb-l 

Is= I / S = 45 / 10 = 4.5 A/ mm 2 /i 




£ 



Q = IXT =2.5X20 =55A.H 



'\ 



I=U/R= 220/40 = 5.5 A /r^ 

R = Rl + R2 = 15 + 5 = 20 n /i s 

I = U/R = 24 / 20 = 1.2 A 

U1=R1XI=15X1.2=18V 

U2 = R2XI = 5X1.2 =6V 

Ut=18 + 6 = 24v 



R= 1.5 K ft = 1500 ft . U= 100V /o E 

I=UXR = 100 / 1500 = 0.06666 A 
P=IXU = 0.06666 X 100 =6.666 W 



n 









jaiaADI 



( T )(^j t piU!jLu?-VI AJb-l 



-KSCJlXJuS 



8A .^ 



t^b^aJI jUll J-^AJ .^ ' 



rr 




^.5* 



jjjJ! *_£aUJtl 



.c^ irT>p II 1 1 1) n i Hi] -c^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




ubS>lUL)^S^Lw 



4Jjl La_L 







<U.U4 






4_j-UIj r-L^-jJI CjLx_<-uLaj CjIjI mi^Ij SjLJ^fl <J-J-a 4 • ^— >j 1 1 J 4j_<_uL-u 2I 4_ul_)j_4^=jl j^ljjJI Liajlj 4jjl_LajJI 
4_uuj^^=JI '"'' aftlalll i>_Laj>- jlj^au 4 Jjl La dl a j_aj j < 4 jjl )j j^— 1 " JlcLLIIj r-L^jJI <_p-a 4_ufcL9jjl j-j'j->J 

N J ^ "*" * J-*- 1 ( — L-i- a 1 ■ 1 U". 1 j . a ij fc» 1 4_i_ulj.i 4 1 ^— > j 1 1 ^_ <LajL.jr" 1 nU 4 1 j 1 U . 1 1 4j^ljJ SJl>-jJI <>Jui> I a J j" 1 uJJ 
£_ cG-i-ulj.} Lt, 4_aLl!l <_lL±3jJL>a 2 Jl^-jJI <JjLji> 4_<-ulj.} (jr-1^- jj '"' ^~- '-iLi-LtJj £ 1 j" 1 "lj '> (j_a a si *" 1 "N J J 'J ^=d1 

lill^" i"iVIj ( jj r '"'" til LiJ-a-*-! ,_;-""' »»j *_J\jJlj cL- ILliJI pj-iisjJLIj 4 j i "j^jJI «.lj^>-2l ' a '-~JJ 4 jjl La dl 4 ja Ait 

Ojufej c ^JJ ' (_>*■' -5 (*JJ (jr^' f-dj-^'j (1>* '"' " '** _^ °^ ^J-*-^ 3$^ (j_u^aL>JI p^iisji,! Lai ( 4jjLLa_d (J-tJ )*i"it 
£_ L^jJJ pj-^-jJI (<u (_^IlJ1 x_j*.IjJ,I g.1 0. 11L) 4_ajLa I ^aJlJ 4\_L>.Jaj3_<JI 4_iL>.2l *_a 1_ ulj LJLitlal J a ifuJ 2 Ju»-jJI 
<?J_4> Cju^TLTca £>£. ^ j 1 a aj j '^— >| diLaaLua ( _ r i^- (J J L^sell Lj-La a " aj ■ u jfl ^j^— 1 ^ ) (jjJIj ■ 2 Jl>-jJI 0ju& jl JlcJ 

. 2Jl>-jjI 



yi 






L#j 4_caL>JI *_j^_olJlj j^p 6 -^' CiljUrj AjjLLajJI f-\j->-\ <j^!jJ 5 d)ld*JI 

4JjLLaxll 4^101^1 . ^ 
AjjLLajJJ dJ lj" i^fV I j ( jja- Mill CiLlof *'j-^l -^ 



/A* 4-.-L.ali Sjl JljJI aJLfl) (jlajj ^1 c^jjaXI J-^aj ^f { u^ikiUbtfl £$L*A 






r» 







: A_lIqJI eJijLLi^JL) 'UjLLuJI a^Zjj ^JJ ' Lmj ^ej>J L*_u t-IjJ^/I /ys i allien J_lc a 1 j 1 U , 1 1 ^_ j q t" i njj 

tiJj^>JLl Sjljj *JlJ 4-aj}UI SjJlIILi ( 1 aLaJI ) I==j^>JI ^JiLi JJjj3 = 
Jius LgJLjJt ifulj aJ^UI ^Llj^rsaJI jLuJLj 4 • ^— >j 1 1 J 4_uL)j^==3l!I i *l^ j" i -VI Sj_£»-I JiJj)J3 = 

4 i ^— >j 1 1 (J-iJl )""< jl lJlSjj «.1_<jI ( tcJI £ r-L>-jJI CjL^e-ujLa £ ye-xll uaJLI ) 

4_ul_lj^^=JI i^LIaJI (Jj^jso ,«Ib <i— l>- J^J-1' ^ ' "'J.' 1 -^>- > 'i' O'JJ^ ^"^1 AJjLLajJI {^sr uH = 

Lul -v^- 4Jsl_L J J Jl!_oII <>a L&JI iLal^JI 

Jjl^«JI 1 <lft^— j A_jJ\ mil t-I^J^Mj i^x^Jll 7-ljJ^I (j-a ic^^a ^^iil 4JLS-IJLJ ^gjTcvjj 4.aJlJei,l sjlj^>JI 4i>.j.ij 

0_L& 4jQ ifrl ( _ T i£- l_3j-fcLl l_9j_*-uj .£_J1 ) rill ' JaJLlI /, <1 ) rl < JJ>.VIj l_c^^J,l 1 liaJL] I /- <1 ) rl < 1 d AJl>.| (jl I La a 

( ^ ) ^j j^=uUl 4- ^^^iij *l>».Vl 
j^Uiu ^jJl ( H20 ) j-kni *Ul^ ( H2S04 ) ck^ai ^Lll^^ji ^^l^ ^ JjJL>ai I ±* dj^t 

1.28 jslji l^ttis^ajJjjj /64 ^ij*. P m 5_j_^j z36 

: Jjl^JI ( ui 
jjj^jj 7t <i i n" diLal i ii a Lij ^jjws^LlII £ys I j » * 1 4-J1 i ntl ^-IjJVIj 4jj>-jil ^-IjJ^fl ^j-u (JjIjjlII x_iisjj 
Cjlj (j_j±=a3 (j| £_o.Jj LLsLLaJLI ^j-^ jl ^^^— »_■" ■ u^ ) ajLa ^j-« » * i ajj ^-IjJ^fl )>_l^>- (Jl Li^L>- ^j^a (JjJLsJkl 

.4_lIL«JI SjIj^kJI CjL>-jJij ( _p3L4J>-^U LajLLa 



ri 






J*> 



^ )T 



uLSjiULjj^S^iLw 







j^^L^sjJI Lli ti^al /y>L) (^C 2jLlC 4_l>-jJU 7-ljJVIj 4_l!L_u 7"'j-Ilj 4_l>-j^o TlJ-ll AJjLLajJI ^_ Jl>-jj 
£-^Ll i^>.jJLl 7-l_aJVI (j-a Jujt AjJL-JI r-I^Jjfl jj^-— ~J PB ^^L^sj £>£. sjLi£. 4_JL^oJI £-I_j]VIj PJB02 

cJai Y ^jl , »" 4_JL>- J^— ii,_L>- LjMJkJI jjlc (jr Li SjjIUjIt ^l^—tl Jl^>JI jIjJLj lJiJsjjjj j" 1 ^ 1 — I Jif 

4_ Lai JlscThJ j"'^— VI (jr^J ^3^ ^ ^JJ^.'^ JL^>- jj^— • J Lj>L>- 1 (j^a jj^"'"' ^^Lll AjjLLlaJI JlU^ 

• OL^jil 

: AJjLUJI L-lLLaS? ( J 

4jjL>j ' ."^-» ) (_J1 i nil ( JaiLI I a ( + ) <La^Lc 4_uL>j ( ."^-» ) (_<^>.jj^l ( ■ La 2 J I ^1 'U'n 4jjLLs-lJL) Jl>-jJ 

j'^^-ijt LdJjj ( - ) c_JL_JI - .U^t| j^ j;^f tiJUiai li ( + ) i_c^aJ,l c_Ja2JI jj^JJ ( - ) A^}Lc 

i_Jl 1 nil ' JaJLlI Lai 4 1 ^— >j 1 1 ) 4_uL)j^^=JI jjljjJIj jJji,L) J » -^" " ,jj^~~ » ' i_o-^JLl 1 ,US1lj . L^JLu J-u-oTlII 



4 1 1 aj a 4_uLij^^=JI j^ljjJL! i_ Jl 1 nil ' '-" J '-" >■ f- L a^>- C-x 1JV ( 4-u-ul Mill ) 4 ■ ^— >j 1 1 *_, 



}L 



^us U3 



^l> 



4j^=jJ,I a. 




>jJ,I <jjLkJ <Jj^X\ ^Ij^-VI jt-(isjJ ( \ ) jolj J^-i Mitl 



tv 







AJ;LkuJI j^i-v 

2^1 utl ,J^j>o S^jklli L»vLli i_j^j /_ <i 1 11" 4_uLij^^= ajsLLo J I «LuL*j^=JI ajsLLJI <Jj^><-i S^_iilli 

AJsLLs Jl 4JjLtaxll ,Ji«-lj Jjpel]l /<uuj 4JjLtaxll J J C-j-AdJ 4-ul_lj^^3 iJsLL JuJjJJ jJ^JLI <»>2j tl!j^>J,l 

OiLkJl Mia i^=>ti jIjj! Jia: Luui^j On Charge ( >^A!l q>: ^jLkJl J\ J>^ I\Jj " i -^ u ^= 

(Jit Ijylj 4-l£=jJ,L) 4_uLjj^^=JI CjIj_l£3l2!I i^Juiu u '^j^ jLu Jl J^sbjj 4JjLtaxll Ji«-lji 4_uLa_i£=>JI 

jlj-^ij-ulj J-Lt-iTuTtil ijj^= ^-f^ ^jj 1 t^ .ti i^ UjlI£.j <On Discharge jj>aiJI caj jj^" 4-jjLLa^JI 

CjI^^IAI ^j^— j 1 1 <_dJ9jjj 4^=j^>JI (^JiLi JU-tlml "j"'^— l1UJl^=j 4j]L_JIj 4^»-ji,l ^-I^J^I (jr Ll 4JUiitl ajU.1 

< Lgj -i j a <il.il (jyic »J-iL^ 7" .' t^al! 4jjLLijJI (j^t-ifu ioLcl <L>-L>o LgJLs < <U.}L»JI j-lC. Jjt ifuIlJI i_3j)jlij 4 lil'i'^a 

4JjLtaxll jl d.-p>j ( r-^aJzl JLc 4-ul y^H -i'^' lia-ufolllj aJjula Jl (_^aL>JI j_i^=j3 a^Ljij ^jJb I jjj 

j o" i n a Jl ^.iATlI I jLlLJI (Jj^>iJ 0j\ j o" i nU jLllU j . t < ^s a ^j^a ^j-Jf '"''' (*J-> (jl *— <^>^ ' JlJ O-iLlII jLllL] j > La ^ 

. d_ L L^_<JI CjLujJlJI £__ i ^ l -^ : - !— ijJijJI /»>"ij i ii (_£Jl!I CjLjjI La ■ T ' ^j-jr i"i jL^>- ^L) AjJi-l La I Jufcj 

JUMP STARTING a^lWI Jdii&ti dlj^VI IiUa = £ 

<5jl_L<-u jj^o sJl-l>- aJLso AjjLLaJ ■*> la ' "I Aj 4jjLLa_il! lL!I^" i"iI J »£ iSjAj '^* O^ 3 ^J"aJI CjzL>JI ^_ 
(-.c-^-jII i_3jiaJI Jja-ajjj lLUJ /*ujj ( I aJLtJI ) ^^— j^tl ^jl_i ajljl A-^utjuaJI AjjLLajJI g-ftaj ■ ■■" ^J Ijl ^J^>-I 
SU.-.lj^ ( Jj^^l Jj^i^aJI ) (_JL_JI i_3j_LJI x_a (_JL_JI i_3ji=Jlj ( j-*^VI J^t^saJI ) C-^jII i_3jJaJI x_a 

(S^l .tl ; .t^jtl !S aj-rtl J^'-^l flj j laJl) 4 LoLk JjL^a 

ij^illl Utf *.Luf SjjLUJI Ji-lj 4_jjLa_i^=Ltl oMclilll 
PD02 (^^aL-ajJI '^■•■^-— I (_^Jli ,J^=ui JLl iia-^XI r-l_^I^?l jj^~- " AJjUaJI (j^Bji Jl q"^—I JlJ£. 

. pb i ta a£ ( _ ) ^Laj J^aji ^^Ll jj"^" AjJL_aJI r-I^J^fl Lai 
(jLa ( of.[jus\ r'Lu^a^a ) JLa^-VI jj- J^'^ 1 i-^lj-^Vl J;!^^— JL-ajLi lLUJj AjjLLajJI a I JlJcTli-u I Ju£.j 

.t^^VI CjJusoj sLjj^III 4-J aX I Jljjj jLiUll JljJjjj I Jljj AjjLIajJI 
.J^LsJkl fj\ ukj^Jj i i^jj.1 rl>lVl ^ 02 Jo^o^=Vl ^Ij <2ja JirejJ .\ 



tA 






J*> 



^ )T 



uLSjiULjj^S^iLw 






LbJtl£. -- ■ i ^-"j 4_l>-jJLI 7-ljJVI Jl I j* a *j^>- ■'»"•*' tl^P" (JjJLsJkl jj^l S04 CjLjj^_<^=JI (J i a a *" .Y 

^Vi jj j tl ^ oLl^^ji ^ j^Vi *>>ji ui .^^l^jJI 01^^= PBS04 i^^ii ^i^Vl 

. L> ^U 3J JI oLl^^ PBS04 L^l iJLJ! ^-1^1 jc-u^jj LJLJI 

J^oJLsJkl IL. (j^LJI (>L>._9jJuJI «l^3 J^e^JJ 4-^vaJll 7-I3JVI <j^. 4JLii£ Jlaj 02 i^,„*^-WI ^Ij J 1 a a Lj .Y 

aJjLClo <Ll?1 i ntlj 4_L>-ji,l 7-ljJ^I •»• • ' y~ jLjj^jJI /<uj LaJtlcj ^j-L»- jj JljjJi (j-ujj *_a £* -» , ,,^-.1 2Jl>-Ij 
«.Lil jj^a LjJj-3 7C-LLO Ij 4lc '".I .^. A»l CjLjJ^j^aJI (j2 JJaj d",'al",^-. ^jLS (JjJLv.ll La! t A^jl Mi'iaj 

. 1.150 i^jL-uJ d",al-,^^j 

QSruiW uLtf *Ljj| SjjIUjtl J^-|j 4_jjLo-j^=l]| O^LcLalll 

(_^3bui5jJI CjLjj^j^s I j t - la ' '^^~^"'" '•^p*- (j-* 3 4-lI1 i ntl ^-IjJ^/l •»■ ■ 1 aj AjjUa-JI kjijJu (JLaa^=l Jtl£. 

jjj^ c_.U^L a^LUJ! ^LLil dJL=j lijj « 2( H20 ) *UI ,>» Lu^ ^..^ft J^JL^JH Ut PBS04 

(JilLfljJI CjJljsoj AjjLLajJI (J^JlJ jJj-^' J4p 0" ' S-"' ' " *' ? -a *— *■" ' " "J *t ta *J-*' > j0 *— <Jw j^' ' J 0" ' " a J4H 



• : <jr-> 



^L^= 



<jr- 



x^=J 



.Jjj*J,l Jl 1 ta j gjj (Jl uajiJl LJ OJlm 4jJL_JI ?-l_aJ^lj 4jj»-jII ?-l_aJ^M <_^l£. fl.i_a^._aJtl obj^-^aJI . ^ 
(_p33*3 Vj <~.1"mj ,^— tl 1 S flj L^JLa A-jJ\ intl ?-l_aJ>U Aj^olILl Laf PB02 (j^sL-ajJI Juuui^s] (^Ij 
(jja (jr^LJI 0^' f jL:;e ^ iJLuJI 7-ljjVlj Aj^jII rlji^l (>C cJLaiJl (^oJI S04 CLi\~Oj t^=al\ .Y 

aJLc J_oL»ai s^l^a ^j«^j 2( H2S04 ) ^a^uji oy^ks 2( H2 ) ^ J^i^Ji! 

. 1.300 j\ 1.280 



* ^J ^"' ** ' ' 1 r 


(\^r )*iill 'U-LjX. 




PBS04 ^L^jJl alij^ 


PB02 ^UsjJl , » , , „^l ^15 


L^jii ^iyVi 


PBS04 ^L^jJl alij^ 


_T Jj iys\-U3\ 


uuji j-i^jVi 


2( H20 ) ,U 


2( H2S04 ) ^lg^ ,^tl ^uj 


JjJUUI 



sLj^ojJj (j^r i"itl cllLu o** s-Lul (_jJa^aL>Jlj 4_lI1 i ntl 4_l>-jJU ^-IjJ^LI CjJljso /jJ-II CjI^jJlIII Ttuisjj (JjJl> 



Jl^ 



Tl 






J*> 



^ )T 



uLSjiULjj^S^iLw 








ij^alllj (Jj*_i5J1 4jlgr $.L<jj <UjLLajJI jji-l J <Lul a-L^=aJI Cj^LcLalll Ttuisjj ( Y ) <&j J^— ■ iSJI 






J*> 



^ )T 



uLSjiULjj^S^iLw 







5 

: JjVl JI>JI 
4jJL_JI r1_aJVI (j-a Jl^Ij r^aL ( Jbj? — JSf ) 4JjLLaJI 4- ^-J^' r^aJ al JJl£ - U5^=^ ~ ^ 

( cJai \ Y — cJai Y ) ja L(J Jl£>JI j!jlL<j o^=j JjjllaxJI Ji.ta i-jL*- J^=~ Y 
i_^aXI i_Ja2JI j" ( jjllo] ~j;*^— I ) ^Lc 2jjlUjtl 4 ( ,tl ,„tl , .UstI qa^jj- V 

( AjjLjj^^ - Aj^ajjL^SLJjJ ) £aLL Jl 4-uL«_i^=JI ijsLLaJI Jjpejj AJjLLajJI A^23 ~ 

(1.82 - 1.28 ) i^ajJLI 4- i-aitUJLI JjjUaJI 4. ^uljp^aJVI J^l^il a^I!^= jJL3 - 1 

jjj^al £ * AjjLLaj J^— d jLpJ' 2 Ji^fuj ( ^ J -^3^ ^ Y AjjLLaj 

i li I ll — 



:S (jyjVI 4,1*11 iiV I » _x» a . ^jx. jl irVi-^l J^— i j 

S^j-a- i"itl j I j<- ■ 4 'jl La J I ^sr.cti 4_J aX ^j^a i_3Jt-JI _o_4> La / ^ juu 

*_a j La 2 1 , | *Ulj AjjLLlaJI 4- ^ JlJcTll-u-U (^jia^Util ^\ <M^=»-!I j-aj-JI ' ■"^— I / Y(j^ 

AjjLLlaJI JiJ.} 4juiUI JlJJ^>J 



n 



2j;UmJI uLSjlUljj^S^iUt uLS^juLSjJm 




: JjVl JI>uJI ^U! 

cJai Y j-4> LJ Jl^>JI jl Jula jj^-— _' 4Jjllaxll Ji-l-i <4^ J^-— ~ V 
i_l>.jJL| i_xlaJlll ^j^a jJLjLa! a sle 4JjLLajJI ^ i_JLmJI i_Ja2JI Qa^aJ - V 

j n ",,.ti jL~.it j. t .^. « ^ ^ ^.'^""j ^ 4 ^ a ''-"■•■ II AjjUa^JI ~ i 

AjjLlj.^a i^LL Jl Lul y^H 4^LLaJ| Jj^selb 4JjLtaxll AftJij - 
( 1.28 ) i^=ajX\ 4- jLaJlirm.U AJjlUjIt ^JP^J)?! J_aL»a! A^lil^= JJL3 -1 

: ^tSJ! Jlj^J! *jU.j 

Tciisj^a j^k I -i^~~* 4.C.1 . ntL) j-u-al £ * 4< i ntl J ( -^,3^ ^ Y ^ L 4 ; >- ^~-l' J /-JlajJI (_ylc- **JJ' *"" Y -SJlC (J-u-ajJ Jtlc 

£ * (ja^aj 4 t . ntl LcJj-1 L.""'JJ ' N J J~*~ Pj-" 3 -?^ 5 J-*_9 '—^3^ ^ "j' J^° Jl^>- (j,!^. J i -^ *-"' LuLS J^— » -"-tl i 

4.C.1 (.itlj j-tj-ai £ * 4* ...tl j cJafl \ Y ^M-^ •— *'-* L^j'j-^' (jr^ 1 ^J^r 1 ^ -SJ^C- Sf^^ Jl ^ £ - ^°' ■ <*■£• L"J h J-«J-a I 

tl-""'JJ ' 4jljjj pjjjjJta J-&J 4-g-l i .itu j-u-al A * Lkj| jJLa 4_*_i_u (_yic (J i -^ *-"' LuLS J^— » -"'tl i Tciisj^a j_<k I ^^— > 

O-J^S ^ Y 4jjLLajJI > j-^- La-Lu 

2-iuj AJ-Li !^^>- ' I j" 1 J a s-l.it /yic sj-iLJS -- lliSlJu {_yz- ."itl jl j<- ■ 4jjLIajJI ^j-a- i"i 4_lLi£. (j_a i_3Jl-JI / W 
gj-sr ui JL^>- 'Li aj-2j I Jl4>j 7-IjJ ^1 (_yic. 4_uLi_j^ :3 J| jlji.1 ila-i ifuJuJa 4jjLta (J! ^jia^aL>J| j^^-»j" 

.cjLjLL_J! 
(H20) j^jiaHl*Ulj(H2S04) ^> i_i«aai ^Lll^^ji ^u jSLuJ^su^tij^jJi / Y^ 

. /64 (^l^^ *UI 4 Jin\j /36 (jrl'^a^ (J-^UkJI 4 j i.i*< yJLuj 



rr 




<UJ>3* 



ii> *l\ s ^l,tl 



.c^ irT>p II 1 1 1) n i III] -<^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




ul5>^tUbj^S^Lw 



a^j^J! £jL 







<U.U4 



d "j * i 4_Jjl.il £_L_) d",r 1 U", , „t ;_Jl__J I j la ' d_!^-j>J.I (J-tJ i*ii" c J_J ■ Lc _)-«-*- ■aIj i »_a-l '**" '^~*J ASJ""* 
4J9LL Jl 4_u|_)j^^ =L !| 4_SLLaJI J-Ja^O ^ If J-4-»J l£ J-JI Jji u,i"tl * Jl_) tiJj^ta lLU JlJ < ajLJeTi_L. u Jj i 4_u| jj| 
4 '^~'J II (-l!j^ta /O^EJ>-J paJ (jr^- 4 ^ = J^ >1 ^' (!$- i '- 1 *J^ J-<VLtJJ 4 i ^— >j 1 1 (JjJLiluJ aJlJt" i »" ■ d - ;^~~ '^ " *~ 1 J " 

4 j i iil^uVI 4 _j talll Tciisjj j-jLlII (J i a a 1 1 a 4_JL>.| jjlj 4j i 'nljJI j_i^Ll*JI i a i a jj 4j==j^>JI ^jLi 4jg Ail (JjVI 
J o mij'^ <*L-JLjJI J uajjJI Lai i 4\j=j^>JI ^J jL) J <if 4_5j^L Ljajij £j=j^>JI ^£-}L) p^-i uaJ 1 jj<* ( _ ;r J_i ( _^a-!l 
j| JlC.1 '£- L&JJ fa-^-jJI /<kJ ( JjJ\ Xf*\jX\ »U(»L i^jLJS 1 '\'b V ^oOjj^ill Cj ^^"^' f *_j3i jJI CjLjLela^l 

. 2jL>._aJl 



rr 






4JljUlxJj i^aj^JI (^JiLJ SJa-uuiJI JUacVl £-}Uajj (j^a^S 5 3jli*f I 






/Vo 4-Lcoli SjIjljJI oJJb (jLajj ^11 <-ijjuJLI J^aj (jl 5 u^llatlfliVli^uib* 

: 3jlJL*JluLdlai« 

4_ul!lll a^ujjJlIII 5jl>-^JI i_aljui>l (jL2jJ 
A^jil J^ 4^=j^JI £j,L> £3^ ^ £>U«VI 



ft 



'iSjjell^JlJ 



>*> 



^ )r 



uLSjJUIjj^S^jLm 







Jl Jj« u,"itl y-LLLoj-i-c LjjLLjJI ij^a «lJJ aJL^I^JI LuLj^^sJI ^alUtl Jjpdj 4j=j^>JI ^jLj a>2j 

££-}!_) (j-uj-2 ;<— « Jj-iitttl i_*Jj-j>J,I i_3 1 j_j»- j_<_C (J-Lt-iTuTiJI 4_jI JlJ J_lC i_*Jj-j>J,I «J-SL> aj-5j 4 .t^a-tJL^a jla LJsLL 

i ( Y * : \ ) ^Ijj^ tl!j^>J,l i_al j_=»- (Jj/j-jj 4_i=j^>JI £g jLi (J->jj-j lt4> 4_^=j^>«JI JJiJ 4 < mJ *-Ljj i 4j=j^>JI 

(J_iill jj-a 4 [ i nitl <>Ju4> Jiic (j-i mi tltl J <^°* (_cJvj ( 4j^s L>JI 4JLjL_u^j 4lk-.j_<_u i ■ , ,,"<£—, \& dSy>X\ J-4-X-1 La Jtlcj 
da * a (J-ti )*ii"tl 'Lil Jj _LLc i-l!j_>J,l 2jl.il . U *a d" a j a ^tH*" 4i=sj^>JI J^jL) L#-) j-a-x-l <U^>L>. '~''j^j*- ' 4ia i ul aj 

.4jjlj>V AJ>UI AJJiJLi "J^J>^ 

Jji u,i"tl (^jl>J (j-a ^jj"'^— pl_ajf t-dLufcj .l£Jj^>J,I J-Lt-tTuJ *JlaJ ,<u}La 4JLa I jJ < 4j| JuJI IL. Ijjj^— o'jJ- 5 (V^ 1 
Tc—tijjj i-l!j_>J,l i_al Jlj>- (_>"j-J (j-£- ** ^~~*j *- 1 1 ^£->l— > (j-"j-J J ljJ,lA j) (3j )"itl 4_Lfl T i^=J Lt-u I j -i j -i i ^-" i_a_lHi>oj 



t^ji <j^ 










£^l J^ 



OjUVl 4jLui) "LJjj^p »Lijj 



s\j^^tl *lj^Vl ^a^>U ( ( aLJI ) 4j^=j^>JI ^jLJ ^LUis ( n f&j J^i,t,tl 



fe 






>*> 



^ )r 



uLSjJUIjj^S^jLm 







( 2u2dJI ) ^ualaLuUj oft! r Ufltl -\ 



.43jbV i^JI £A. J\ ^L^^JI 







2 3 4 5 




10 9 8 

_m _ 






>*> 



^ )r 




uLSjJUIjj^S^jLm 






( ij^J\ SjljjJI ) (jV.l^itl 



.Y 
.V 
.£ 

.0 
.1 
.V 




;^— j M; aJlJcTll-u-U k£=s j^tl ^gjLJ 4_ujLs^| ajLlSJI icjji^a jj-al_t£. 7=-^JJ ( i ) (OJ9j J^— ifuJ 



4 i mJ »_Luj tiJj-aJtl ejl J2 4_al Jl>JI (JumJS *— a Jj_ifa*-iJ 4 ^— >j *- 1 1 i^jL) <LajJLa ^_ ( ■^~~'J ' J '« "•> (_>".>■* 
tl!j^>II 4 aljia. j LaJ3 4-3j-^' jIJl^s ( 1 ) J^ <SJI (j-a Ji-^^Lj ( Y* : ^ ) ^yJl^a. 1 o g Lu l^=ij^>J\ J2J 

4^=j^>JI (^jLi j'j* jJaJL) <UjLiLa 



VV 






>*> 



^ )r 



uLSjJUIjj^S^jLm 








i^=j^>JI (^jL (j^j3 j-La2j til j^>J, I £al Jl> jiaJS (>U AJjL2ll j>UJ ( ) *iJ9j J^— mi 




i^=J^>JI (^jLj (J-"j3 (jLu-ulj tl!j^>J,l ial JL>. (jl-U-ul J>JlC (jrU 4JjL2il (jrljj ( 1 ) (CJ9J J^-l Mill 

7r <j i u3 2 J i_l!j_^>Jkl 4_sl Jl>- J I 4 ^— >j *- 1 1 ^£-}l— I jj— a 4 ^3 J *- 1 1 J 2 * ' 7r <i i uJ A—caLi*. <>j_L£J>0 (j-C ajl iC 

«.lj^>- ^1 ^j_a (jJajLSJI jij ^~'"'JJ 4_»^a JjJ^JJ 7:1" '" i nVI a ■ >■<* Sj-»g (_y-^- '- J JJ- :ej0 Q^" " *" (J-O-yj (J " ,: ~" ' 

tJ^auUI (^^Lc f«M%^l!l I-uii-k ^yJllIL^n ^yAj ( V ) *Sj J^U iSJL A^t-iisjil 

(jJajLill *LLa£. - ^ 

4^=j^>JI ^jL (_>uj3 _ Y 

(_pa_lL2jl {jze-us ~ X 
MjLul JaJLLa (jLaj Cu-lo - £ 







>*> 



^ )r 



uLSjJUIjj^S^jLm 






^IjVi i ill ijLaj "" 

i_iUI ^L - V 




( I aimJI ) 4^=jj>- lJJLaJ ^JLJelmXI ^pajLiil fel U« ( A ) /<kJ9j J^ 1 - ■ 



jLlLJI a J ifaJ 'J '^ 'J '.' ^~~* ,* Ia^a <L>-1 ma CjI j ^j ^-." ^jj i_i_>jj . *! »jj^-.tl jLlLJi (J-2j] aJl^cj 



JjL£1I=o 



i_dj^>4! ajljj JlJ£. 4^=j^>JI (^jb L#j J-<wtJ (jPJI iJUJI 




l^\ * .' ^"""J ^ ^ .' ^^ = > J>t " *^ A j J3T"" ^-L 3 *- ^-^3^ ( A ) /<^j J^— > ■ 
(jLc jLp (J-2-Lj A Jljt" i ii U (J i a a 1 ' ' j u ^— > *_LaJLa <La»l i u a 



r<\ 






>*> 



^ )r 




uLSjJUIjj^S^jLm 













7 8 




r , l"iM i ii z I j tiag 
r-nri i nVI j ijag Cm aJ a 

4-uTlII '*" aJ a 4jJl>.| 
_ i . _ 



1 

Y 

r 
t 









^ij^JI - V 

(jlij-ill <_LaL»- _ A 
*_iisjj j^>-VI i_3jlaJlj dll q-»- Atl 4_tic ' . i ^— j J (_£Jl!I ( x_a^>J,l ) Jl-l>-jjJI jjuzC 4^ljlai Jl>-| IL. J-J-^JJ 

.ijtHjULim cjVl>j,i (j-u j^ljiii i^E_uJ jjjjj i^=j^>ji ij;-}L> <>up ^.^c- 

( I_JLSJI ) r-l" ilrnVI J i>)f (V 
J>j)j-jj t :*lTi_UI CjLflJLa Cl-liTllI jL^ta (j^lc (_£j-!L>ja, Lj uaji ) ^j_C 4_Jj)j_ta J^jJu>JI ^j_a JjjLJSj ^j^a lJiJOj 
(j-C L-Jj^lj JjjUsjJLJ SjLj>JI i_alj_Ls 2I (j_a i aJUl 4-jl_a^>J CjI alii ' . i ^^~-j" J-^ (_>^>1-^*- tjjjj-^ TT- 1 -'-^ l^J^?- 

77I." ui ii^l jjuac diLxLa (V 

^1 lUI JM_^ (>-a jLai ( ^L_ 1> ^=JI jL_lUI su ...i j; ( ,., isti ) ^-,r, ,„VI j ^r Sjl j)f ^ 1UU 

^^ m-Ja I Li "jjj j ^-— » 1 1 
( *l^j>JU ) J-p-jUJI jjia£. (1 
J[\_*J9 1 (5-i i"it" J^— > ■"■ ' I j« a *_a-3tjj a jj 1 a ) Ja-i lis ■ **' 2 1 a. (^-> **" 1 ' a jjjjL^e-LJl ^j^a «_La£ ^j-a ( '^~~^"' 

. i _j^3L>. (JjLc 4 La 1 ul aj I j '^>» ' jJjlj JjjLSjJI 
4ojJ1II dLax.! (0 
, .1 UaVI . ; ^ajj ^ uijULlLII JU=-al! 4-i.i.m.U 4-luTlII CjLaiaj ( CjI jieJtl ) 4-lcu-lL LlU I i—iUal^l ^A 

■j-ual 1 na ^ La 1 ul aj 1 aJ ■ uJI J^— lj j ) 1 JaJill Ct-iba, c <Uj)Jjl>j ,jj^~~ '"j JljJu>JI JjjLSj ^j-a 
. J_£==iL_y]L) <LLuJj 1 ilttaVI ,ylc CjLiHI ' , ^~~'j"j ^j-uL%-L!I (j-a ila-il j ui J^— > ■"■ ( _ 7 A^ 4-luTlII CjI aJ a » * . aja 

( uUstdil )Jijal\ (*V 

4_i-i5L>. Cj1_)L) A La 1 ul aj ( ( 1 LaJI ) r-rii" 1 11VI j_iiiC (_ 7 -i£. ' 1 ' : ~'j"j ), 'J^^~* jW^' Lhj- ua J~' J (^J - ^ 

^jjjj uaJI Jtlc Li I J ["11 11 1 J I j" ^^ 1 •■ jj^a Jl^=QLI J^>-^( L^^*- (j-^ c>"J-^' ^L>- ^2>C i_Li!o^=JI (_o.Jj 



i \ 



'iSjjell^JlJ 



>*> 



^ )r 



uLSjJUIjj^S^jLm 







^JL^Ij^jl 



:^j^l^U|4M^l^l£^J^UlAJjIiUI 



(JL>J,I i?l—-vjl *_a I J^aLtLa (jl ^~~'J (, i rnViLLt-a (JL^ta ^_ /— il *jj^~~'^' jl— llU (J_aL>. J-i^sj^a *_ iisj I jl 

.JL>J,lj Jj^aoJll (j-a jj^-ill ^jlx^ll (^ifi. (_£.ia-a^l oL>JI IL. Jj-a_all tl!j^>o 
4_J9LLa Jl 4 /'I'jj^ll 4_iLLaJI Jj ^J ^..—L^ J^JoJU J— a-*J (ji^aLu (j^l ml ^ L: 4 ^—j^-tl ^£.}L_) ^j 2j 

: 4-lJLjJI jj-u-uj VI ^^-Ic (J-tJ )""itl jJjL) J-aX. ?J_ua Jlcjjuj 4 4_^=i_u L^=n-ta 

'.'^t"'"' ^""^^ i—iLLaJaaflj j'al '",", iLgjLfulU <_ iLLaJaaM 4J? - ^ 

«_aj Lr-^ 1 (J- -*-* ** ^~'J a- ^iTl-U «LJLa /- i rnV->l_Lt.a (JL^ta ^ aLa-La jLu <J-a^>o (_Luaj-a « La 2 ) La JtJ£. 4Jl ~ V 
I JljJi (J^L>- jLlLJI JjJ- 6 *>L>jI (J^- u- 1 ^^' 4 -^ = J- >- ' J L> J I JLaTi«jj (JLsJkl 4 2 La * a 7TjL>- (_Lu3jJll I Jufc 

.Jj-ajll 



jHh-^H 





p^O <-»"tl <Uj_Laj Tciisjj ( ^ Y t M ) pJ9j J*^-* ilu 



(^JljJl*. <_JJ9 <Jj->- A-Sj-aia 4_i_i_uL>J ciJ}L-<-ul i_*JLLfi> ( \ Y < \ \ ) p-3j ^" 1^—- ifgJLj Tciisj-a ^4> La-^=J 
^1 qi"i ) £," ■ La a (_£ j (j iuV-»l_Lt.a 4_iLlaj ■- ■ i ^-"j ^ '■"^L 3 LlLa ju^a (JL^ta ^iTl-Lij ■ " l>^==3 J"-rP j- a J— 4 - 1 
Ja-u •■ ) ^^— >>a» ^£jL) (_yic (J i ■"■ "*■'' (jljjjJLI (JjLa JJ-st-a (jyic Li-u-a ' JL2JI I Jl4> (jj^~* ' Lajtlilj £ ( j_j^t>-j 
jLu I j/<* j_aj JlJ£.j 4_^=jJL_u c_ojLi] <j_a jj ^— "" Li===j_I,L) ^^—j^-tl ^ jl_i IL. Q>jV"(.(ill 4jjL*lII ujLLaSVIj 
>j_C /— Laju La-a (JljJLa jl 1 u a ^_ j— a-i 4 ^—■j *- S I ^g jl_ 1 2— jLuJIj ^ mjLa LlLa _a>^==3 (JL^ta ^iTi_Li ■ " 'j J^~' 

4 1 ^— >j 1 1 uilj^ta ajl jV «L>-LL>j La _a^kj M 1-1^3 U'JJ-^ 



it 






>*> 



^ )r 



uLSjJUIjj^S^jLm 







4_ll.u-iL[1UI (— iUaJaal JJl£. - Y 

oUUI J>U jUI jLlUI a,l^= - Y 



( -ii-Ji )4Sjjtll£jb J*£42jjJa 




<Lsl Ik>JI *_a Jjj Mit'tl aJlC f-<-^J <4- '^ :3 > :>, -" lS-^W^ w W^"""'^ ( <U - U J-^ T^^Si ( ^ Y ) /<kJ9j J^— ■ 



if 







(_yJLl!L^= /,-iliJ ^ ^-»j Jh 1 1 ^£-}l— I Cjl_j_a^=3ii ) _^ _ ' (C^-ujJLl 4_»_ii5jJJ «.ljj>-2l ^j-^« ) »1 o. u| <l3j_*_a « jiali i •■"' 

O Y ) /<kJ9j J^-l Mill (jy Ll TClijJU /<UlJ9pJI (■ < l,t~*. 



4 i *— )j 1 1 dJj^ta (J-iiiuJ filAja ~ \ 

(J-ufoJtlJI pljj tlb^so ^L - V 

( il^LjJ! ) i^Jj^Jkl AJSi\ Jl». (j-up *-a 4^=^_>J| (^jLj (j-up (3f^" Hj" 5 ~ ° 

((jV.l^ttl j^UIl - 1 

4JjllaJI - A 

( t_JL5JI ) rl" '"iinVI j »^<* - \ 

7-1 "iiiU (Jj-i-ajj 4_LaJL) jJJ /<uJ *> JJ ' (j-* 31) 4 taJLlJl Jl jLuJI (_£j_<_uj (Jl t i"i2) ?-l"iiia (J-u^ajj Jtl£. 
(J-a-tj I aJJu 4r (—-cu-da LLLa (JL^ta ^iTlJjj ajjl JlJI J aH^aiJa 7-rniU cJiLa j-t£. jLu-5' L$J- UJ - i L ^*-J juj ) _ / ■ u^Jal *« v 

.y-TirtU (. i> i ii (_yic 
4 Mij-aJI Jl /<ui 4 ^—'j *- S I (^ -}L> '**" flJ a (Jl ■ " iv^^aJI jLuJI ^^ i u \j (Jl »^"xl ,Jj t-. £ < (Jjj.ajj ( <k -^ii 
sjjIJlJI (JLaJ^aLlJ (^IjJlII (j^ic (Jj-uajjJI IjLjb ^jj-^aJJ 4-lI1 mil 4 mij-qJI ,JI Cj^J—cajJU j_<_C «LLaj 4_l>-jJJ 

.4^=j^>JI (^jLi 4- jljjJI j tJajJl Sjl-il (_ylc- (J-a-t-i /, i njtoLLt.a (JL=ta 5y-j-Li 
jJJ 4_uljjjJI 4 ^— >j -- 1 1 (Jj—i^sjj (*j_i ' a > ;' : — i (j ' : — i la ( i kl uJl ) 4 ^— > j *- 1 1 ^J jl i 2jl jl j ^^*" ' t*- 1 tuJJL- *J 

) (Jj_u_l!I i_yj^ f-^^i i^J-^ lS~^ (j-iajL5JI ^^ i5JL>JI (*J-S3j 4-aLai (jj Mit'tl 4 iil^. ^-SJlJ ( il^LJI ) x^jJI 

(*u-JJ V-^>^ Cr^ ^ ^aj^sJI i^-SLJ 4_LaLa^?l 4_Cjj^>J,| tiJj^ejjj <4_al Ik>JI ^yijjj '2— ^aJmjuM ( sjljVI ^J-l 

.4J$\ Ik>JI «_a ^lco.CJI Jj^ljjJ 4^^ 4 j^— j U tllj^sJk ajl^^l CjJlTcj^ ^LiTo-tTLl I 



i i 






>*> 



^ )r 



uLSjJUIjj^S^jLm 








lLUJljj (J-ii Mi'tl 7-Llfl.a J ua-aj tiJj_j>Jkl sjl-ij (j-« s-L^jjVI Jljlj ( (Jj-usjjJI ^j •■ ^— ■ g ) J »^*tl aJL>- £_ 

( £U-j)M lSLj ) ^LJI c-l^uj ^L^tLUUI JU41 ^^bjj ^l^LUUI ^-liiil 4- ^/''.'ji^' 1 s>5l jJI ^ksr, 

/- i"iM^jJ «LLc jLlLJI » La 2 * ' j 4 ^— >j *-" £$-Sl-> (j-C (Jl L<aJ x\ /Jj La 2 ) J-i^iAj lLUJljj aLo VI Jl 7-1 "iiiU x-3Jl_)J 
<4-3lju»JI *_a I 2 JuJt-a ^jj-jjjjl (j-fj-3 j| j o" i ill (jjJ^J ^j^— da (jljjJ^I (j-C i-i!j^>Jkl lJlSjjjj ) _ / ■ ujJal Lat-X 1 (JL>Jkl 
a JuLb (_^LlII jjjG Caj j. ■ "jJal *«t ' 7-Ll^il a Jl2jj La Jtlcj i_l!j^>J,l 4^1 Jl>- ^j^l (J_o-U-l! I (J-"^>J (ji '"'*"' J '^^ ( <k -^ii 
I a LkJI Jl 4-CjjU>J,I fL^-jj <LA»aj 4_Cjj^>J,I '£— i^LJI *>2jj 4^=j^>JI (^->Ll! 4-usLaVI £cj_<^>J,l JLl <>>-<jI-j 

■ J^o-lIlII (j-upi £alIk>JI 2jl.il Jtlc tilljij <_JjUI 2 JlcLuj^o «_a 



ie 









: JjVl JI>oJI 
(jjjljja^fl £j^ till aIU.M oL)L».^M (>u (j-a ^— .Lie ■->^l SjLxVI j^-\ 

£sl_L Jl Lubj-g^sJI 4J9LLJI Jj^cjj ClL^aj lb AjLseTLmJLl 4^=j^>J1 (^jL A_oJL ~ ^ 

( Y- :) - 0:\) 

jjjjL*_LII jj^a 4^=j^>JI ^Ju ^_ 4-ajLJr" 1 u-1,1 (JZijJi}\ « * 1 aj . ^ 
^^ , ■■^'--1 *♦ "jjj J^~~'^' ?-l"iiiU -i^>-J -Y 



n 






>*> 



^ )r 



uLSjJUIjj^S^jLm 







r-^j^GjUifli 



:S (_^32l iliui^l >j<v (j£. j\ uali>.l (J^3lj i_t ^ .| 
5 4^=j^>JI (^ jb IL. r-l'iMin^l y^£. CjLiLa aIjlst'ihI (j-a <_3JiJI jjfc La / Yjjuj 

5 i^=j^>JI (^jL JLliTli-uI juc AjjLkjJI i— iltaJaf JjL^=> tiJLaj a_j2j liU / V^ 

S S ij I u 1 1 cl) Laxa I a-all Jj " " " J "* J J =*-'- 1 < ^ = J^ >1 -'' ilS-sL) (J I J i" i »l lhhii I jLa / l^j-u 

Si^aj^JI ^£-}Li Jaf fjLj-a Lj-tle J^aTLtj (JjJI (j-oj-u^l (jy ji> La /*\(j-u 
SJl^. 4_!b«. '2- CA i£=2 <j tl £_ AjLseTi_ui.U 4_^=j^>JI (^jLJ Cil a-j-a ual!l JljvI (>-j_j dU ^ t-.tl ^ mjj| /V(j^ 
.AJJL La j-uiu a 4^=j^>JI ^£ .iu *_a Jjj i"it"JI 4_JL>. 2— y-j miIIj /<u-uj-Ji ' IJ 1 La I , I J i_l!j^>Jkl <Lsl Jl>- x_a ,jj Mitltl 



jHh-Hf 




iV 



4*)LU! SjbjJI >& ^ ^ jaiaAx)! 






: ^JliJI JI>J! 4jUJ 

A_^=j^>JI ^J jL) Jl (^yjLij^^aJI jLp-II (Jjj-ajJ (j i u-uj r-Lli 0^3 (J-'WJ ^ i njULLt-ajj-^^aJI 7-LloJU ~ Y 

.tiJj^sJkl <Lal Jl»- (j-u^J *-« (jj Mit'ilt i^=j^>JI ££-iL> <j-">J f-3jJ 

JjjLajJJ 2jL>JI i—slj-La 2I (j_a i aJUl 4_jL*j>J cjI alU ' . i ^^~-j" J-^a (_j^5L>. JjjJr 1 ?"' 'tl l5j^*^ AS>* ~~ ^ 



iA 







T-^j^lUljLaiaVlAJb-l 



tfl ^Vl J^IjaJI ^,1— 4__?j_^j| ^gJiLi SjJ- Jl.<Cl- /W 
r-1" miuVI j-«iiC. — jL_! jJl_ . ^ 
4 j mj UL-UI i_)_— S^l jJl_ .Y 



^iu-l-— .UI JL>JLl J^JJJ <»>2j I 4J| 4_=j_k]| ££jL> '4r rllll— 'VI j'^<* _jL_Ls a! Jls—I— ■! <j-o —SJijJI / Yr* 

^1 ~n\,\ JM__- ( j_« jl_U ^1 ;jj^" jL^I ;u --'j.' < '-.' L2JI ) ^~'~ '»VI 3 > '<• > ? h^y yj IUU 

(j-u^a}lj J_C Sjlj__' _jjJl>- i_i— ?— l? 4__5j_k]| ^£j — (J I J i" < ul J_C 4 ijl La ul i >L— — >| J - *'^^~" » lil— l aj-5j / YV 

(jr JLl L_L_>.j i_Jl intL J__s_tyj 4__= L±_=jJ,l /o in->. (jjf ( «Li_ul__t| ) 4 j ^— j U /o my «_a jJ_Jlj JjLi—— Jl 

.(j_u>a}_JI 4-=e_uj i 1— III ^j^a 4 l ^~~'j U ' 4^j_p__ii] 2 I aj^>-2l 

2jl -il 4 -u a— ^_ Qua——— Jl 4 laiLaJLI d)l a l_ IJ-4-1J j. '•** "J ' C j_>-l_) 4__5j_>JI ^£ jL) (J I J "i i ul UlluiJ / ty; 

i^jLjj a_)I J_«JI i a I" (_c.i_l.ujj 4_al J_«Jlj a_=j_kJI ^jLi jl • ui] j <__=> Jl _;jJ-j _ilj_=j ^.■^—j 1 1 t-^j-»— « 

fljj ^-iJl^- (jr JLc (j —l,u-l_— .t-U r-L Li II J— wlj _,_l.'vj _Jj_>II A__1 J_w Jl 4_tj|jjjj| 4 _=>j_«JI J-u_.jj ajj /Or- 

^j__ij cLaLsl J^j-ju— — 'I 4 1— a. j-2Jlj( aJ^LjJI ) «___JI pljj ao_jj ( rL_ Ul p-l_wj( ^Lj ) _;LlII l— __ _ j_i *_jJI 

1-— j_J— lSj i4_5IJl>JI (J-uj-J 4r t3i "'^'H ( Sjljjfl (J-uj-J ) ^jj_— -lil (J-uj-J /— 3Jl-> (^J-S-l _^JJI (_)— oL_!l x_)JlJ 4__>JI 
,J_»ljl! 4_5ej_i 4_i_=jJ,l _Jj_*J, ajl jVI _j„__L3 (jj__mTJI /<UJJ S-4>^ <jr— ^ ^— =J— *^l ^-iL jJ 4_LaLa^?| 4_.jjj^>J,1 

.4_l Ik>JI «_a ^j 1— — i J I 



M 






>*> 



^ )r 



uLSjJUIjj^S^jLm 







: ^^ i^=j^>JI j^jL J-ax IJlj-<s Lfetlg Ju^ltj ^pJI (j ii m VI /"\r 
.ujJLjejj 4-aiHieJLl <— iLLaJaaflj j.^1 '"" igjLilll <— iLLaJaal jl . ^ 

f-3-S Lr-^- <J- C -*-' ** ^~*J ~*~ Ty-^-"- 1 4_jL3 (j i inVtLLLa (JL^ta 4 ala-La jLp (J-a^o (_u^5j-a « La 2 ) La Jtlc 4Jl .T 
I J_£> (JM->- jLt^l JJJ-^ ^Lsol (jr^- <_> l * i5 J-^' < *^ = J^ > ' ''l^*'- 1 ! J^<VLtJj (JLsJkl 4 2 La * a 7TjL>- <J- l - i5 J^I < <-X-^> 



lIUJljj /y i u-JaLliuLl y-l "iiiU (Jj-i-ajj <uLaJLi (J I /<uJ ^JJ ' (j-° J4p^' LSj ' " ? (J' * uia I fl'iia (Jjj^sjj Jtlc /Vr- 

■ r-LLall (. it i ii (_yic (J-a-t-i ■ aill ^r- l? ' "j^l-i*- (JL:*- 7?-^-yj sjjI jJI J i"^~~'"j 7-l"iit,l i—aJLa j-t£. jl—jILl I ^j i u < 

4_l>-jJI 4 mij^II (Jl /c-J 4 ^— >j *- 1 1 ^£.}1— > '**" 2J a (Jl /— il 'jj^-*^' jl— lJI Mgv i njj (Jl uaj *l /Jj La 2 ) (Jjj-ajj C^-yj 

(JL^ta ^iTl-U SjjIjJI (JLcj^=L)J ((^IjlJI (_yi£. (JjJ-ajjJI ljt-4> jJJ^~~ 'JJ 4-JI i nil 4_ifuj_ii]| (_JI Cj^LuajJI J-aC «LLaj 

.i^sj^JI (^jL IL. jljjJI ji^i«tl Sjljl (^Jx. J-a*J ^m-iLLuLa 





^.5* 



jjjJ! *_£aUJtl 



.c^ irT>p II 1 1 1) n i Hi] -c^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




ubSjiUb^S^iLw 



jlj-JU 







AfldLtt 



Lil Jlju 4_^3L>.j J^* '"'"'^ ^J '.' ^~* ** - 'J J^~* 4_J9U3 ** ' ^~~'J 1 1 ' * _ 'J J^~~'^' '** ih J'""" ' i LLali 



4 Jjl LajJI (j 2j i 4 J ^~-j 1 1 aJlJt" i nt, 4_ufcl_3j_JI uj Lj_i_u i j_t2 jj J jj Sou ! I ^^e_uj «. Lij^^aJ Li <J-«3JU <_pJI CjLJLj^iaJI 
4JI (. i ( i n <j i ^ i ^— >j 1 1 » 4_ul_ij^^=JI '"'' aaJa-UI j>_l^>- 'L'ic. (J-g-tJ i^j^' ) o" ' "U (_y^H>-4^ =L ^ J Lull j. t »^s* ^.^ 
L$juj_aj 4_k_uj I j Lgju a I .laJl i j_c I a a j""' L&Jljlj aJjjL^ta 4J9LL0 Li t«t-_p- iLa * a j i '-^ a d_3^J i_iU j_i ,»J-aJ I 
jl^>- ^5^-J (j-« JljV (jL^= ' JlI £ 4 i ^— >j -i I ] S-iLjS (J^= ^ L *- 1 AjjLLajJLI (j-sr '"'" 4-J a-£ «.ljj>-J 4 laji LiaJl ^j-* 3 *•— "i-^J 
d A I" V 1 1 Jjt i"i"itl i_3j)j_l3 (. i i n~>- 4 -i La * a d ^ \j U ) L^Ju^oj JlI£. a \ j 1 U 1 1 1 ( j J o JliLu (jjJl 2^1 LaJI ^psjJLJ a! JiAJ 

4-i^=3j 1 1 a-il-La] 

JlJjJLI (J a-£ 4_aj^la ' < >> tTjj JlJjJU < j <a uaj I feilg (-i-i Ly^ 4_i_u/L_u VI 4jj La-JJl Tciisjj j-jLlII J LiaAJl a 4_iiu_ujJI 
CjLiLj-VI *_a 4_uljJI CjLjLelaVI J.q_JL-^ d-JHJ! J ' - — A T< Lot t igjj" mjij^lJl p^' llj ^JiLtll /oJajJ.1 x_a 
jj-^auaJ (^J-^'j <2Jl^>-jJI tfJLjb jIJl^iJ ^_ L^jJJ pj^j-jJI (<kJ (_^J-II f'-^'j-''' »1 oi uLl 4_<tjLJ9 I uaJ |j LJ 4_t>. j jjjjj I 

. a Jl>-jJI <?Jui dlLjallseja i yc yi j i a aj j »^-»l CjLaaLua ^j^-lc (JJ i^flLSell I j * a a ^1 aj ■ ■■ »> 



»^ 






: I a La a (_ylc 'j-S^9 <_)jjijil ,jj^~~ » ' 2 Jl>-jJI oJufc (JLi^=J Jtlc 

JlIjII 4_uj-4>I . ^ 
jJajjll 4_u_u_uj_!l j_i-al_L*JI .Y 

/Vo wiij Sjl JljJI oj-a (jLSjj (J\ yjJ^U J-^j (j| { u$lkl\ *\})t\ iSjlutA 

:3jlJL*}luLUiaI« 

4_ul!i]| ijijjjjlll Sjls-^JI i_al Juki (jL2jJ 
a^=jII ^ jJjJ.1 ^^ ^ £>UflVI 



»r 




yH 
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jjJlJ (_£Jl!I i_l!j^>iil (_ya ■J'^-'j a. J g" i njj 4 jo frl *> '^~~*j U ' <_liI )j J^—* II '" j^J*""' J ■*-—' jJj-U j-uju 
jLlLJI a J i"ij ( O-Jj-flJI ) I J**-" tjL-S pJi (j-«J tCjUl^ i nil oJ_4> (j "^* ' Ltiaj) ajfe jj > ) C— J^>. aj-ttLa Oui^ i u < 
^LlJ^ i i ntl «.1_<J| <— ij-a- i nU jLlLJI 4_ui^= (j| c till j J I i—SLiJaJj t jlj o" i iiL) j-iJuj ajjjjjj SjJlSJIj ( j_<j_«VI ) 
(j_a p^.jj|_) ( Ljju I, > j-*- JlJj-U /— Laju (j| <_iaj I JlJj ( ajjJLLa AjjLLajJI t j- Jr i"i 4JL>- (jl p3 t 'jL#J «LLc i_aJLli>o 
' i ^~~ , j"' ) A-jJLjjlJI tfjLjb p J la *"' (_ r lc (J-<3-*3 p J la *" 4-tl a-q-^e-^-i CjI JlJjJII -Sj[>J LlUjJ ( i_l!j^>Jkl (j'jJ-S ic. j_i-u j-<-i3 
O-SjJI ^_ 4_jjUa_JI ^j-a- '"'' ' J"-" p-laj_La jLp J^jJjJ JlJjJJ « .Jali ■ •■ ) (_y^>- ( «L>-jL>. 4_j_lLo jl J^Jj-l' <_)->■' -i 

cjJj^JLl jljj »|jj| ^L^^aJI jL-.tl,,<tM j-,,„VI Sj-^.f >|jlxI . ^ 
:( \ ) p-Sj (_yJLlII J^— » uA\ 4j*-iisjJ La I Jl4>j *ljj>-2l jj^a IjJlC ^jl^tll CjljJji.1 p ^ i aja 




jJj_oJLt Sjj^aiXI j_loL1jlII 7e_ti>jJ ( ) ) pJ3j J^— i uJI 



or 







(j^r '"<tl p la-La I j '^>» ) ^_j (jl^illj CjI jL>-ji,l (_yic (_£ji>Jj /— al>Jl JlI^XI A ui'v " ' 

j o" i n a Jl -i-ip-a (j^a (_jL)j^j=3lJI jLjjJI (JJ_a^>iJ CjI Jl>-j^s (J^aL*. - ' 

^Lj^^JI jLlUI JiU Lt^-jll cjIj^XI -V 

sjLjVI Cj|jL>-jja -' 
(J^aLsJI *_a <LuaJjj=aJ I (jlisill a (j-sr call pia-La 

Stator ^1 -~,., vi j. •*<• -1 

Rotor jljjJlj^i^l -V 

Jj^xlII <L»-j)j_a -'' 

4J=j^>JI ,J2J »J-^=lJ -" 

CJj^sJkl p i n*«. i jJjJl' Ci-luj i_3j^aj <L»-_aj_tlj 4j==j_>JI (JJLi iiljjjja-a (_£j-><J_a J^J-U <LajJLa p i n-*. - ' * 



: Stator ^m,„v| ^£. . > 

i ^ 1", -». \a jJJ-i V * J '''^~~' a A_ L'uLJ ,jj^~~ » 'J 4_uL)j^j==lJI 4jl3! jJI Z^JjJI r-l" i" i nl_i aj-Sj CiLiLa V J^jso 
(J_j_a^ejj aj 2lu CjI Jlj>-jJU Jl i_-i-A J— i j.LtILa ■ jl 'j j^-» jLp '^j■ 3 ^J-^J AjLLt-aJLl 4J==j_i!oJI Uui> ' aill 4_2jj^a 

( T ) p_J9j J^U iUIj jJjJtl IL. AjLgeTi-ui.U rl'ii" in VI J ua£. J^=i_ii 7=-»-ajJ ( V ) p_J2j J^U .'j.tlj 

r , l"i" i nVI j i tag CjI aJ a i_aJ CiLila-tJ £y " a u se a l." "' * Jj ^ i-^ji-^**-"^' p-i-ujJI Tciis^aJ 



0$ 




yH 
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jJjJtl £_ Ajiir" i ii U t;\" hi »2I j_cia£. <J^3 Te-iisjJ ( Y ) aJSj (J^a lu 




C B 




1" i" i ii 2/1 



j <^»<* Cji flLa (_kJ JjvlaJ /-AajJaJeHJl (<i 1 iijJI 7txijj ( V ) j<v9j (J*-— '" 



: Rotor ( jljjJ! j^^aJI ) ^12)1 . t 

A^e_uj /- 1 inViLLt-a (JL=ta ^^^ ^)J^~*"" O'JJ^ J 1 -^* (_? 1 int^LLt-U < 1 La 2 1 1 a (j'jjjJ' N J 1 C (_y^- L^J^*^ 
4-jjJl*j i«li Jlj>-Ij L-dJLa jj_C SjLlC J-Aj Jij-a-tJI <Jj^>- ' 3 a-AlXl ' all! CjLAI <_)i»-l-} j.l<.lo jl jJLa ^j J4P J3J^° 
( (_yj_j_L>.j ^1 qi"i ) £," ^-»a ^j-a ij'jjjJ' j ,: -^ (jj^aiJJj i A_u_aJj^=JI (_pij_aJ I j_i£. 4 ijl La J I £yi j a" 1 u a jLpJ 
J-J-a-l i^JJI ( ) («-Sj J^-— uJ\ 4^tiijJ La I JlAj .4_l!L»JI CjLcj i ntl (jyic Jjt iVilt /<u^Laj i^jS ( ■ '^^~-j" L^J 



a 
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jJjJll £- A^ VV il mU jljjJI J Uaxll J^-l Ml 7tjL2sjJ ( i ) rfjJ3j J^~ I ("itl 



&h 



jljjJI jjuAaH ( _,l-ijt-i'V"tl («_ui_p! wj^sjj ( ) ajSj J' 1 -— i i7i 



el 




yH 
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: i^^il 
■J niflj jJaJtl (j-« I j"^—j^ J q"i , ujj jJaJll 4_djJla 'A- ' -^— j"j < *lj^^?l (>u i <tl^—~,^VI ( j^. i^oLUI 4-JLtII 



CjI a Lai a a i alL>< »j <CjIj_^=uJI 4 La ■ ul aj J^jJll 2jl-i2 jJjJUj dJj^sJkl (j-u 4^=j^>JI (JJLi 4_JLaju i^J-^- 1 

4_l^sL>- Cjl^^SLj (_yiC ' '^~~*J " >jj^~~'.U 4 I ^3) -^ I I 4 « / , ^ I I 4 ^— <j , .ill ^ j ^ i ^-." (. , i ii-w |_£j-»-l J] SjM I II £y*J n rl II 

3 )_4-U a Jl%_LuJL I > 1 1 ii 1 1 p a_U 



^_ aJlJt" i ii U JlIjJII 4r '^ := > :>, -" lP" ^-J-^^^J ' <>j_il jJI *'J-^^-J 4 ^-ij >, 1 1 Jj^ i ul 4-JUju ^j *S* (jr L 

( "\ ) AJ3j J^-l Mltl 1^-ri^jj 4j^=j_U 




jJjJtl ^_ i^ajj>J| jjjij icj^sja&a j_(-3Lic tclcjj ( 1 ) (03j J^— I iSJI 



»v 




yH 
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: Charging Indicator Light &*£l\ ^L^ . * 

r-l "iiia TtlLS Jl-Lc |>l' i<aJj Ss-Liisl (<u-JJ 4_LJ3 /y^-2 «GjJl9 Lai 4 ijl La J I Jl$j>- (_yic. <J-a-*-i ^j-Jr Mill y-' ■ ua ^ 
(jl (_LxI^ tLi LaJLI * a La * ) LAJlju jLlLJI Jl_Jjj 4_JLa-t-i J-JjJtl I Jljj (Jia. ss-Liis 2L) j a" i u <j 4 ■ ^— >j a I J (J-ii mi" II 
(j-1— 1 (J-uaj^a j^>- VI i_3j_LaJlj (J-ti mi" II ?-l"ii a j-tg. AjjLLajJLi ^j-jr Mill y-' • • <a a (_sljJal (Jo^ajjj ^^rH* - ^L>j jJj-U 

^j^r i"ill ^cJaJLa _9 Ju^oaI 

a j I j— >J I 4_>-jJij i dl ^-."-*-Vl cLLa^ejJ I j La_) ^j j_)j_^=J I (j— a » ' '-*»"j ) _ / " 'jj^ -1 " jLlLJI (J-i-i^jIIi *j 23 
i aJUl J^-a-ij 'cr 1 ' 'J^^~* J"tH^' <Jr!- l * i5 J-* 4_u^L>. L^-ijJj jjjjLx-LII CjI ala. *_a (jljjJ^I (J^L>- ,J^=Gj zj 4_lIL«JI 
CjI j 4_i_i_uLx_LJI CjI_2JL>JI_) <Lu^jj^=l!I ^j-aJI 4 i na^La (J^L>- Jn'mill (-jLij^^aJI jLuJLi jljjJI a uajJI (_L>-I J 

( V ) /oJSj J^— i tfoJLj Tciisj^a jjfc 1 <\^— - ./<uil-Lll •- La i uJI 




jJaJJ £_ LajLgelLuiXI 4_uoj^=J1 L yujJil\ J^— » mi wjisjj ( V ) («jaj J^—i mi 



«A 
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: Rectifier ciIj^jii .1 

JlIjIlU jjJlLII jLlLJI (J-J^cjj j»3-23 4 i ^— >j 1 1 jjj^a ^_ <LajLJr" i aJj CjI Jl>-jJJj jj>- 21 <jL>o 2 1 <_) 4Ju^ i u ) tt a i uJ 
jl_U 4_L>-j_a I j** 4jj^G (J-J-4-1 CjI Jlj>-j^o 4 t i uJ LbJjL^l (jj-^=aJJ 4 Ijl La dl ^jsr i"i \ j o" i u a jLu J I JJj-l' (j-a 
4_2jjJaj 4 Jjl La Jl £ysr i"it j o" i u a jL-p (J J ?" '" ' "U -S.S_p.tl J4»^' u- 1 3 J>,, - 1 ^ 1^ (Jia-> (Sj^" * ' 4" i ntlj ( jj >- ""' 



^-1 J- 




7:1." (," mi 2 1 j) i^f *-a CjIJL>.jJLi (Jjj^sjj 4JL^L» Ttjisjj ( A ) jcJ3j J^— i ("itl 




ijJ,! jJj-a £_ ajVlnill Cj\ JlvjJII J-aLv 7c_tisjJ ( ^ ) *J9j J^-i uJI 



M 




yH 
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ijJ^I J-Ij-a £_ OajLa-" mil CjI JlvjJLI J^-» lb tc-lsjJ ( ) * ) aJ3j J^-» Mill 



Regulators ^x\ . v 

jL-lLU (j^ - '"''' P J, '" ^rH-" 3 -*- 1 ^i^- 1 '■-'t. l> ' U - ^ '"''I sj-^l-i ^- lJ^» a 0-^-1 1 ^-i^sLudl (^a £jsr ("ill fl^'"j'""' 
4_uL)j^=l!I '■ tlUt| ^Vj 4 rtl'AeJLl SJiLlIII ' ajj toJ Lt-u 4 j^-j II icj-i-u i_3>Lli^ >j laja JlJjJ.1 4- jJjlU 
LJLlS.} I »jlaJj J-^jlJI p J la *" Ci^vJ I JlJ 4 ■ ^— >j 1 1 ^Jiir" i«a 4_lCjJ 1_ t_u I d_lL>«J 1_ <J-ljj 4_luLJ j-j-£- 4 • ^~~*J \ ' ' 
J-flJLjJ JlJjJU 4r JlJjjJU jLllU (j^f '"'II (<Ua_La lLUJJ a J,sr~ i u l J CiI^-cATlU oJufc *_a i_ i i uLlij 2jJlS (_yic- (J J ' <a Se U 
< LjjLj I, > j-*- JlI^XI fylaJtJ (j| lai <UL>JI oJJt, i£_a 4 j ^— >j 1 1 <Lcj_i_uj <~il^— I j", , .. It Loaj ^jjy Mill fftjia *"' (jr^C- 

I J_4> /j_a i_3_LjJIj LJL>. I j -i j -i uaj />£. LajLu I j a j a i <aj ' ^"'*-J ^rP~>4^ :3 ''j-J**" ' O^- *J'- U - Aia-U la 
(jr ^a 1 it\jJi>^>. '£— 4 2 aj a Lg-L^aJj »j '"' ^— » plj-JI ' " ' I 1 la * II J <*l-il J ua^l ^ Le J j i a *- 1 1 j A i_3}1Hj>.^?I 
4 miJJJ L-dJLa ^j_a jij i ~~^~'l!) Cy '"'" ^-d-^- P - '"' * ) _ / ' "^ * ~* '^JLJ J ^~~* P * aJlJt" ml LiL>l_u dll l ^~~'j II 
jO-IaJ I , I <?J_4> (Jlj 2 J i 4_jjjJ 4JLj_i^5 J I r-LUjso 4_L^=Jj 4 *!"-»■* plj_)L_) p a ' <a 1 J (j_u_«}lj lLsLJLij ^j-u-lLs 1— <-t.oj 
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^ i iijl-i LLt-ajj^^aJl (Jj*jIoJ| *Ia-La H3JI Jl>.| J^-i mi tc-lsjj ( M ) («J9j J^-i i"itl 



A 



D+ 



R 1 



i 



DF 



1 



\S I 




D- 






■n 







S 

Jj>Xf (U«dJ 4J>JaJ /¥ji 

jJoJtl ^ja <^"t l^jlr t^a (_pJI 4jjia_i]| 

(j-sr ifuJ (*J-^ ** jSLjj J^-— 4_JsLLi Jl 4 -L^ai-ijl ^~-^^ aJsLLsJI J-J^so (jr _ & JlJjjJJ 4j uijjjJI 4 a j 1 1 
I j" i "j '> 1 -i^-^ (^yjLij^^aJI jLp-II r-l'ii" i ill 4jj_LaJj i Ly^^J j^~-^ J^rP-^ ^tH^LM-^ 3 -^ J-^J^' ^'- )L *^i *U^ LajJI 
oJl_4 jl jJLaj 4_uL)j^^= ital J ajJ9 dJJLaJI I jui> £- ^J^} 4JLs ^ m-dallJLa (JL^ejo i Ml hi x_LaJ9 I jl 4JI (^yic (j^a-U 

.(jljjjJI <Lc.j_i_u I i ^a ) I j Lill i nil (Jjiaj /- i u-JaLliJu (JLsJkl SjJ9 Lr^- ' '" a j" ' "^oJiJI 

ti3 -m-tIal-LLa JL?" 4r ''^ '" ^^— J^ <j-uLul (j^ J^<ylt3 CjL£=jJ,I iL. *jLseTmi.U jJjil IL. jLpJI ^>J ^ ^*'J 
4_sl2L Sj_J9 I Qjj& jj £—Tt \ cLJLa (_.,.) j-L>-j ^1 qi"i /- i inViLLt.a (JLta (J^L>- i-di-m (j>J 4<*j < ' a a 4 ai> Cjj_).}| l_tl_3 
aLfuj_3 4 al_* J -— > (j___a}Lj i £11 i nil 4_iLjJ (_-JL_. (j-G-uJiJ-a (j -1 "' S I a- (J-u-ojIb I g-La a M -G ■ u * I ^j-— » i ) 4_uLj_g_=_» 
IjLa . ( \X ) a__j J^— ,~.A\ 4_t____>jj La I JLjbj i^llg" uill (J I LjJ^L- (j-a g"m uiU jl— llII (_gj hiJ A-Jjjj^a 
__3j_l_> (J -— > (J ' -""'JJ J^ ' " " J^"""* '"' (jr^- !*-&) ''Win a j '^ ' JJ-^- 1 ' O^-uj-S^a (jl ^-.a ^ j ^j^JaLuLa Ljj tja-*»l 
( 4 a-a-q ) 4 mj-3 4j i nLo 4 aia. J-=> (jr^- ' * ' ^ ' j ' ' 'H ' " " f- 6 ' '^"1 JJ.J-J 4_u_/L>_S 4 aljx I i Ml i ntl i^al^Jol ^y3 
/«_J i Ml i ii ( 4_a^ta ) 4_ii^3 J ^aiJ J '^"'JJ ( ^ ) («-^J J^~- tfoJLj Tc-iisj^a j_<k 1 a ^~- 4_2JL>JI (jr lc i-£.LTcvJ aJIiLj 
JlJjjJLI jLlIII (jl ^LiJj IjI ih<j Li-La-l Lilj^e-O jl^>JI j_Jj iS-o (j| i Ml i ntl JjJ^l L^3JlI£. ' La > y J a . ^j_LajJ^a j I j^ ■ 

^gj" i ii a ■ L: 4 ' N J -t ^* 4-i— Li.t-da LlitJL 1 ^j_a]l Jaa Laa. ja ^-»" La_i_i£. jLllII > J*-^ 4_a-LS ( _ 7 _A£.I (J Laja 
J^iU" , „t I (^j"i i ii a x_a 4_jjljHa 4_li u-JaLliuLl ^j^JI i La j La -^ jj^~" '" LaJii£. j a uaJI (_jll ' j*^-" J '^JJ J^ ' " 

4-ulj j a^LtaJI J I (Jj-y (<u jj a£=\ *X\ i>L>o^?l i^_ 4J 4-a^ cr^ 1 ' '-^'^J jW^' <?LjoI j-i-tTiJj i Ml i ntl jjJj (<u 



ir 




yH 



) )T 



uLSjIUIjj^S^Lm 







111 J^-ljJLl 2;- A J, Vn rut, I jj^il fflJO (rVt l^jlf (^yll i Jj}\ 4j^iilJI 7t-li5JJ Of) aIj J^-l Mill 



V jLlIJI I Jlj*>j -i-tH-^ J^H J-* i-2jpaJI ^Jl^j jjjlll jLjill (jLa O £ ) *uSj J^ tSJI Jl jiaill ;j 
JJ^j_ll jl—uJI (J-Jj^so jj_« JlJ^LS j o" i n a jLp J-& 4_JjLLajJI jLu (j 2 2j_Lul_La AJjLLajJI ^j-Se mi ) AjJi-l (jl Q-^ 3 < ' 
aj_5j <>t._L>. JlJjJo (_)^>-l J CjI Jlj>-jJU 4_i aj-23 La I JljJij 4_jjLLajJI ^j-a- mi < j o" i u a jLp Jl J^-Jj-tl (j-« ?" '" mil 

.(Jj^tljl 4-LLa-«j 
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45° 90° 135' 

angle of rotation 



jJjJtl (j^O Xr u T LL U . i l jLuJI 9-JJ TC-lisjJ ( \ £ ) Aj9j (J^— I Ml 



\r 







(j-a jLlJI (j^Lj 4 j^-j <JJ Jji u,i"tl 7-Lla.o jtla JlJ£. <LJ| Ja a.>U ( ^ ) pj9j J^ tfoJI Jl jJa-JLi 
4_! 7t a i n"< V id,_L>- ( jja- Mill >aJa-La <_JI p-J (j-sr ui 5-jia-C J^-^-jJ V 4_j| }taJ.i A, •'^^° i 7*Lj ^aJLI J J ** JJ^jN 
Jl jLuJI (_^j_cuj jj_^=Jj ■ 1 ..^-i»tl jLuJI jjj_<jj ?-l <i i ntl f*J~£- I J i*a-)l ■^■■^ ^_« <j2 jJjJJ cX*^^ 1 - 1 •— ■*' jL».aJj 
■ <_J1 i ntl lLsJ. Jl 4Juj_u/ J ^^"""'JJ '4H54>^ =l ^ l>"J^ (Jd^* 3 O^- J'J^' J iJajdl Jl ^j-Se i"itl p la La j i£ jJjJJ 

j tiajul (jljJ-> 4_3e_uj r-l" m I 11VI j_«iic ^_ jl_U /*■"(" ) n ) i_l!j^>J,l (j'jj-ij (J J* '""< J^*-> ^J-^' U'JJ-^ ^-^J 
j_<-C jLlJI (g> i njj JJp_a jL_p j_ib LSjLuj tz—usj I -1 ^— > jLlJI I Jufcj /- i njl->l_Lt.U (JLsJkl 1 La a La ^- » LaSa jljjJI 
jLuJI {£j 1 n \ p_j 4_jjlJa-JI ^j^e-ilu (_ r lc J-iUs j 0" 1 n a jLu Jl JJpJll jLlJI Jj^o 4_JLa-t-i aj-2j jJI CjI Jl>-jJJ 
2j-JI J (j-C <_J1 mtl Ja -^ « La-dJ I j la ) r-l ■ uaJ , I ^1 ala )l CjJu><j aJLsJI <>Jui> ^_j jj.gr i*iitl *JaJ " j i£ a 1 j 1 U , 1 1 J| 
4-jjUajJI ( jja- mi"< i_Jj^>JI (jljj-i ^-J-" ■^Ap LaJtlcj -( jjr ilitl 4jUf £_ |JlJ jJji.1 (jl JLc- (JjJ-S I jukj y-L-uaJJ 
i_3_ajJa (. 1 i n~>- (j^r i"itl 4 jj aX lLs-lj a a fftj-la *" ) L&JiiiL p la * 1 1 ajJLl3 jJ^J.1 (Ji-I -i /ii" mil jLl'JI jl Jj-ij LaLaJ 

ajjjJJ (J-ti )""ill 



JlJjJLI ^j^e-ilu (J^>.ljJ. aJjLjLLa Cj zL>- CjJl^so 4JLS 4 ■ ^— >j <a I ] 4 ii I" ie U 2 jLlSJIj Jjt (*i"itl i_3_ajJaJ IjJajj 

t^JLlJL^a j^jkj 4 j ^=>j 1 1 4JjUaJ 

j^se-uul] jjju-a (j-a (J^l Jl^>JI jlJUiLa /Vjl 

jl_u (^gj i rn'q ( 4_jjLLajJI > j-^- (j^a JSl JlIjJII J^->- jj^~- JJ ^ ■ ^-— j 1 1 Jjt 1S1J Lajtlc aJL>JI JJt, CjJljso 
jLllII (<u-jj (jjx—iioJI JjljlI, jJ_ail pj-ij ^Jl-C. i^-^ 4_IVj » uaj ^ JlJI ( jj^_ 1 ToJI r-L '^-^ J^L>- 4_jjLLajJI ^ a 
(<ui ( JJr 1 ) 4 La^J M-g 4-j-lH1| dll aJ a ^Jl p_j 1 aJUl (JJ ^jji^a^ijJ' Jal_2j (J^L>- <>j_aj_<j-i «LjjjJ /— il 'Jj^~~'^' 
(_JJ AjjLLajJI (j^a ^Llj^^a jLu J_JJ-« ^j^— ■ ^1 ' V 4_JL>JI tfjufc i^_a .( (J|r ii5j VI ) c_Jl 1 ntl Joi>. ^Jl 'LjJJJ J -1^~-_' 
( CjI Jl>-jJ»I (_^ajl i^aj. /tj>-lj ) GJ^J- 6 ^-<-a-i CjI Jl>-jJJ aj-23 <^^>- jJj-H 4r TTLj-lLuuVI j '^^ 



Ii 







(j_a jLlJI t_gj '"j^ Q-^ 6 '"'" (J^-*-* ^— a ' (j->Jl (^jL i n"l \ <^~~£>- AjjiajJI <Ulj_i_a]| Jtlc 4_JL>JI <>Ju4> CjJuSO 
(Jl ( D+ ) i_3j_LaJI J^J>La (j-^ ' L ^-^' CjLaLs A_J Jlsu jj ^— J j i LjjLLa-JI i_l--^.j^3 (Jl CjI Jl^-jII J^L>- jJall 
I j ** (jLlcjji^a (»J-2j <CjI jL3>.jJtl (j_a CjLcjji^a Cj^Lj i_l!l_ui> (jl ■ U> -s. \l jj .( JJr 1 ) /J! (<u (_^a>sM^-I' JaLaJ 

.4_L±JuJI jLuJ 4j-aL>- (jy^S AjJLjJI <Lc.j_<^>JI Lot 4jjLLa-JI £jsr ifuJ 



(Jaiioj 4jjl t-»jf| J^>- (j-a er^-' jJjJLl iljj - ^ jljuLa /LUIj 

(J-^a-lS t(jja- Mill > j-*- (j_C jJjJJ > $a- Jl-JJ_i3 4 ■ ^— -j i 1 1 3 La ■ ujj 1 1 <Lcj_<jJI JlJ£. <UL>JI oJJt, CjJljso 

c_^* ^lc 4i,„iUl;;U J^t^ ( LiUI ) ^J^itl c_Jl J! ^ ( D+ ) ^jUI Jl ol j^il J}U* jUl jLlJI 

j-<-C jj^JLLi 4_u-uJI jLu J '-" l '"^ a ' (j-u^s^ijJI JaUL) j-lj I a i <aj * I , I A_ I gij» *-jj rftja.ll, I 4 mi <j jJJj (_£ JJI ( JLaJI 
JJL ^LJLjj 4_uIjJI jLu Jl^jj- J AZU (jrlc. 4.^ajl_5j,l J-q-ClS 4-u-lII I CjLoJLo (_o^jja (Jl ( Dr ) (Jl LajLSjl 

•(j-se '"ill Jt^>- J-iJulJ AjJljJlLo 4-ifuJjJI (JlaJJ ' ^J-^' ^M-* - 

4jjLLa_JI ,,^-w (j^a ja!l^3_i ( jr ic! jJjil A$y jl JuLo /L*jIj 

JL^>JI j" mi j JL^jtlta i l^>jiL^= jJ_^I,I j &>■ Jlj)j il— j p» 4_JL»JI kcj intl jlJ£ 4_JL>JI oJL-a> ojl^>J 

(j^i^a^llJI JdULi *_a (j_a4^Li3 (jt-^ 4 "*£>^' f* - ^^-^ J ~j^~ 1 1 ' < LSjI (_ <.jr i u < ^_g jjl p La * 1 1 c-Ja i—alq-i (_ i u^JaLliJI 
«_SI a jljjJI j uajul ' 4_u-l11| L-kJLa Qa ^— > ' till Jljj (_*JLuj 4 miJj-II (Jl '^"' •- ■ '^1 ( LJ- ) jJjil i— ■ Jl i u ' 4 I i aj 1 1 

■ 4-i-i-Llil jLu i_i!l_Lai (jj*^-* ' ^1-3 (J-lJLj/ (j-> n Laj| > «"1" dc-vj 

(jji^a^illl JaLaj I aJj 4-i_a-i£. jj-il (j-«J ^j '» LiaJI i >a ^— >j ] I CjIjLuj/ ^_ aJlJt" i u < ( - 1 1 <a La * I , I (j^a fj-JI \JJt 



le 






>u 



^ ^r 



uLSjIUIjj^S^Lm 






I* "" 



"1 



O 







o+i |6i Idf 

* — - - -~m 



4> * ,► 



o 



H 




^yjLiVI 3>l tail! ^_ ajLJeTLLu-U (jJciSJI jjI J j-u>LulI ^ UjU^~tl ^ujj| w-cbjj ( ^ ) aJSj (J^a lu 

_ *n _ 




yH 



) )T 



uLSjIUIjj^S^Lm 






CjI Jo~j-a 2_Xc jjja j)J i ~~ '"'JJ d J 'j J >"'* : ~~' j-»^Li*jl 4 la i ul aj ^j-jr i"ill i - ' I aJaJLa p kaj» a (_>a-*J LuJl>.j 

4juI uaJI 4^=^ Mill L<klj3 CjIjLiTi£,I a Jul! |_£jj>-I Jl sjLujj (_ya 4 ■ ^— >j 1 1 ) p la * I , I ^J-a i— dJLli>o^ ( \ \) 
jJjJLI ^j^l Jl-l*-> x-iijj J^l J 7^)*-*^' Ch" ^4^ ^-^J- 1 f'J-'J i-l-lj-ll <_>>-'-i /*- l ^ 5 J- 1 l? 1 -^' J *^ a 4_i^=j_aJLI 




(.gj jp .L i . L i.ujJ j j pJ I (jj»^iJI rfjiaJLa fljJI (^Jl»» 2 4jj ^-i t, 1 jjlo[1x1\ wjisjj O 1 ) aj9j J^— i Mill 

(s;r ;uVl f ii Q jLil4- f jv.M,t,i 

: L ^\ CjLa}Ll>.VI ojut SJlal <j-oj ( W ) plj J^=lAII '£- ■x-^^lX^s 4-^=>j 11 .' ij^tAJ! 

DF , D- ,B , D+ ^j JaUi ^T *Jj t^iUVl 

B, 1 , 2 ltAj tLLflJ tiiMj 'lJj ^^-jj aVl 
A B , IG , L , F , N , E ^j cLL^ c^ <dj ^LLJI 



tv 




yH 



) )T 



uLSjIUIjj^S^Lm 







>jJ,Lj jjjtjfiJI «jj| jJ ^ *'j ^— 1 1 j_loLl«JI «_ii>jj ( W ) a^j J^— i uJI 



\A 




^.5* 



jjjJ! *_£aUJtl 



.c^ irT>p II 1 1 1) n i Hi] -c^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




ubSjiUb^S^iLw 



^L^jJlL. s/.t ^j^i l j^IjjJI 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







uijUttJUSjIJyiSjJb 

.^LJ SjLu_uJI aJlJt" i nt, Jjjj_La]| ajul jjIi I j ' a i_3Jt-Jlj 



jl fc»" »VI -»-^iil i^. aj j , >. A V / 1 1 j 4_l!L*JI SjLJ^LJ ( CjIjJI ) CjIjJlSJI 4 n\~-*ja sjLJl -»-^<l <^* 

4 allseji pLiisjl jj SjjI jJLI /- i u-uj (j-tj i"i"< *-LL<La 
( (^ulj^-itl ) SjLiVI jLuiJ ^liia 

side right rear right 



number plate 




side left 



rea r left 



SjL i nil ^_ ajiir" i nil ajLJ 21 r-Llia jJ^sliji 7e_ci>jJ ( i ) r^9j J^— ■" 



t* 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







tClljn mtb aJlJt" i nil ejLjVI 7-l"iiia / Vj! 

iJaLaj l£JJ j ^~'J 4-jJLtII SjLjVIj 4 i a a Se * 1 , 1 ajLiVlj <_2jJ9jJI 2jljj JiuJ iaJbita pLiisjl «JlC 4J (jj^"~ 'J 
(- i i ii ~>- |_£j_»-l (Jl ajlj i n ^j_a p^~~ '"»■"' II *•*' "'* a ' - ' I 1 j 1 ' aj I *!"-<- la 4_i]L*JI J I 4 i a a -»■ * I , I sjuVI ^j^a JjjjtjJI 
i_£Jlj>-2 SjLJVI 2j-jI-S ^_ p^~~ '"-"' 11 7*> "rt a J^— » ■"■ Tt—iisjj ( Y ) p-J9j J^~~' loJI 9 4 » * i ^- 1 , 1 4^=j_ifoJI CjI a i a I a a 

.CjIjLu 




ajLlluJI ^_ aJljt" i ii U ejLJifl f\~eia J^—- ui TtxajJ ( Y ) (a3j U^ 3 '*" 

SjLJVI ycjJl ua^a/ Luu 

'Cr^Wj-4^ 3 jW* JJLh"' 3 c3i>^ O^ 1 ^rAi -1 ^ 5 4JsUa J I 4_ul_ij^^=JI AJsUaJI ,Jj_a^tlI 3 1 _iT ^Lij-^^aLJI r-LxjLaJJ 
«.! jVlj p j -i Loul] <*L—j l>- ^j_a j^>- VI ^j_C ' ** La (J ^— I a 1"'*-^ 4_ul_ij^^=JI •»■ jj! LaJJ ^^yj a JljJlC i—SLLlo I Jl>-jjj 
l_£j_»-lj 4_uiajl (_pa|j_c}Aj 4 ^ ^ ,^. a 4_i^sL>. ?t-l-ll I - J "' Jlj>-jj.3 T" ' ,»lj^ej_ujl (j— « (_p3J— iJI (- i mi. ■ ic 

tj^VI Jl I j aj * i aj ^j^— » i ' (_jJ-Ilj sju VI ^_ 4-ajLJr" i nU •»■ jjI LaJj I »>»ii liJLakj JJJ Lalll diLal Jiir" i iiV 

t^J p i ii ft mj iLcLaJI 7c-ul i^tl - \ 
:*_0>jll,l r 1 ! LjLaJLl • 
(_j-L>-^ajLb - j^i i ii -r Till y-l ■ i a a • 
i^J p - " 2 "j (_^juLll ij^fllll 76-ul '^ a ~ Y 

(^jjlaJI T-L-LaJJ • 

^j a a *»■ * I , I JaJi i a 1 1 CjIj aj Q ajLaJ I ^" i a a * 

(—ILaJI JaJi LaJI CjI j aj ) Sj LaJI 7t_uL^a^a • 

^JLlII JaJI LaJI CjI J (jjJJ-II •"•;" *^ a * 

t^JJLftJLl JljJLjJI ^Lu-a-a • 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjiIUIjj^S^jLm 










J 7" M j" (jr-^- J-' 3 -*- 1 La.4 ,_, " 'J J^~* _jL-jILJI Jj)j-« 4_3t_uj aJLc 4_»-jJlJ 4 LuAJI 2jljj>- x-ioj3 y-' luoX\ sjjI jJ 
.SjLj^fl r-l j uaj A-ujj^jJI CjLJ_o^=lU Tctijj ( T ) /oJsj (jyJLlII J^-— £Jlj ;.J uai! iitcLi I j I ♦ a. j 



LI h 



**?;_-*« i tj^aJ !| ^J^IJ *.£? ■'■''! 




cj*xH ^t*J 



ajlj VI t-LxjuzjS diu^^a^a «_(isjj ( T ) r*J9j u'~~~' '"" 



SS 






>*J 



^ >r 



uLSjlUbj^SiS^LM 







SJLe jl j uaJI <L».j.} . ^ 

4JL1 4JLla .V 

4JL1 4_J_Ja^a . £ 

pi t i"il ^j-^ " 1 aa. .0 

4_uL)j^^= <LajULa .*\ 

fi 

^_ 4 t i"i 2 1 jj_a 4_ajj>- (J-i-u^J '•^-tF*" jffi ' " *' < a '- a l tM>"^' *J"^ (j'S!- a l- a l O^ 3 * ' ' ' a 3 ' 2jLc ajLuj/ (J^= -L5L>^ 
ajLJl J>j^>-J (j-^ c^J-*-^' 3 ^**" ' *'j— **' *^ L - C - (j-* 3 aj' J ' u-ll 4r f > ^"" ' "U <>jLJ 2\ f\ • • ^- a (ja ^~~ , "'JJ (j^-*-« i?l_-vjl 
4_usLa2l ajU^I ->-l 1 .^.a L$-Lo jlj^-*"" (_yJ-5' s-'j^^ ' 7 Z - L * 2 '3* ( £ ) (<^9j J' : ~~' loulj »jl J ' " " 




- Vt - 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







L$j2 I j la ' Sjm i ntl ^Lal «Ll)| ala ■ ul (*_j->- J^""* ■"■ (JLc- 4_*_ilu2l «Ll>-jjj *_jjjjj x_uu>o (JLc. ^j "^~ >1 «JI Aj-2-> 

Aj-uJulII .Y 



(Jj_^=lJ (jlj^ILa ^ * * 4_jJL*JI sjLJ^flj j^p-a i * (_yJ!j^>- 4 , >. A se ' I , I sjLJ^fl 4j31 ina ^j ^-." ^jj i_i_>»j j 

, Uj ^ , „ J^— » .". j>t_ii5jj ( "\ c ) (<u9j J^~~' ilJIa <LajLJr" 1 uj,l ajLJ^I fj-i! (- 1 1 uLLa J^— > ■"■ ) 4jt^uVI 1 la a 2 < ■■ 








AjSm 



<iVI J^-i mi 7e-»^>JJ ( ) aJ3j J^-i Mill 
4jiaA5B_UI S jLjVI I2_ ^Ual ,.,tl 



vr 







Jl-lC CjL&Lso zl (Jj_>jj CjIjI mil j-uJu ^_ (—lisjjiJI 4 l^-» ■"■ a <_>><-I Ajj_iJlxjJI CjljLfu VI <Jjub Cct-iiyj 

fj-3j JlJ£. 1 tiajf ^Jiir" mJj <CjJ>L>>JI IL}Ljj J^*^' Jl>-V <_lUj>j ajia^JI CjVLkJI ILj Cj LiLuLit, I j jjUelll 

jjJj^>-VI (j~ La ^ r " '"^' ^ J ' '* (jr-^- t — ''J ")3M 0*J— A (J— q-tJ i>t._L>. Jj_Jj_LaJI /- 1£ 4 ■ ^-»j 1 1 J LaJU jl La j Laa. 

4_uijJI jtlta SjL i nit 2jLl2JI aJL^c. ^g-»c (jyL- ' ; • ^~~'j " Hji ilajjjl^j Lj^Jlj 1 j/ a p^— •--"^ ^j^-— i *j ((jjj-LaU 

jj-a ( %_fllajjj ^ i^"'<* 4_gj>JI liUll 4 j ^— j 1 1 i_a_L>-j ,»Lai (j^a ajLifuVI s-ljaisi IJljj <*il j^-tl ^J^V < alU.'Al t 
CjL^sj Mill f-J-a^>- I j^<* (J-flluJ <U^L>. (jljJl CjljLfu^l tfJuJ JJl»-j .a Jl»-IjJI 4jLiJ9jJI IL 2j^a ( ^ * ~ 1 * ) 
4- JJ-UI Ij A T-j-iisjJ I j laj a-a^LcoiJ ^jjJI al tal!l IL L £j^J>seZl\ jjJLII 4_j| ^Ujjj-JI jjJLII JJl-J d.-L>- 
(J-a-t-i CjIjI iiiI » la 2 a J^jj-La (j-C 4_itla 2j a i jj i ^ ) d-a-a-t^> >It^a| 4_jj_iJl^cjJ| ajLi jM T-^ajis^aJj 4 u i nil f.\^>-z\ 

. Lu^j^=JJ (J-a-t-L? J_als (<U (_£jlj-3>- i £11 1 ii ) 

: a (_jJ^>l jJ*o\lal\ (j-a CjljLfu^l Sj-jI-S ( j^aj g ~>1Jj 

A-ubj-g^aJI 4lLLal! j J ua-a^=> 4JjLLaJI . ^ 

■ 4-al Jiir" i nl J^jl i ntl (_yic (J j i •■ ' (^^s- «jLlSJI 4 LSfcg <_ )jj9 *_iisjj (jLso^l jLll>.^( l^J^- 1 7*'"'^ " • ^ 

.ajjl jJI j-uaLtfl tj-u j-JUj^^aJI jLpJ' (J-u-ajJ-l aj-Sjj Cj^Li^ajJU .T 

(Cijj Mill ) j '-x^tl jjljj ^j-* 3 S j_il jJI j-usLLc <L)La^>J i ~ 1 1 \\ q i ^ 1 1 . £ 

^j_a » l- Sj a $-3-1^ (_t-L. (J j ua^ell 3^_il jJI A_ /— il 'jj^- 1 " jl_uJI ■» j U ^" 4_JLa-t-i Aj_iLJ jLlJI » La 2 a . 

.CjljLfu^fl /*-Jjl '^ a 

A^tj-aj V a| J_*c 4JL»- IL. ejjl jJI CxJL^=> Ii! La^. 4 j ^— j 1 1 j^LS cLliTl? SjLlIII i>.^J IL (jLu r-L^a^a .1 

. alU«',VI g^-w jLll>-I 

jLiJlIIj i >l i uaJl Jtl£. 4 1 j » a a S j 2 1 j a i <a I L^jjjj «Jl>-Ij L^jIjJl^ ^)J^~~ '"j -»-^» LaJLl .V 

.x-ij^fl CjljLfu^fl -»-^ )l ua a x_Lai>- (Jji i"i"t Aj^jJltcjJI CjljLfu^fl ?-l"iia .A 
aj_ll JlLI 4 i in ^Jl ^j^sLulJI 4_La-Al (_)JaJU (j^il Tciis^jJ i_3^jj/J 



Vi 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







-»-jil LaJLl (J ^— d I Jlj>-j^o I j La jjl-LaJI rj LaJI x—JaJaj Cjlj_a JJlC ijj^~~ » ' (jr^>- * Jl>.| a L^jljjJS ,jj^~~ '"' 
jj_C I a LL>«j ^i-3 jJLJ'.IJlJI ajLifuVI |>l' La a CjLJa^aua Lai .jLulIIj i >l ■ LaJI Jl-lC ■=* 1 a » a a a a 2 1 j a La I I gjaj a 
4_Jl . U> -*-\l ij .3 Jlj>-jJI oJ_4> (jjfl /J a 2(1 (J La-aJI ^_ cillj Q i njj I o^-» y-' LLaJLl sjJ^9 4r Oj^"*"JJ eVLtaVI 7-l_LLa-a 
La-Lu 4 .uia ' jij ^—>~ ■» jU^".1l 4_lL*C (jL2 jjaUaJL I CiljjJiJI /ys (JJSI a! CiljjJUl 4 A !"-»■« 7c_uLLa-a i , ^^~~'j" J-ic 
■» j U ^" 1 1 4_lL%c jjLs ejn i ntu t _^aL>JI 4-jL» uaj| i >l **»^-» ^_ 4_j^jj,l ( " 1 1 j J all 4 ajUa^a Tc-xil La^a ( i ^^~ , j" J*— ic 

. LJjm-a (j^a pj_<_ujj -il-^>J 

fi 
4j^j J-tcTJIj 4_laJL>iJI CjIjLvuVI Sjji J (J-uLuuJ p ^— i **■"' 1 1 7t_uLia / LuLJ 

4 lCj-JI Jl_Lc aJlJt" i nj^a jl i u-dl a I (j-La-i-JLJ fll -*.iVI jL_iIl>.V aj-ti—La f"lji (j— *- *J' lC - {£$'-'—* T **''*" 

J-&J 4-al JlJt" i ill (jjl i nil (JLc. (J j i u ) /Jj&> ioL-LaJI 4 Ls&g <_ >>J9 *_Lajj ^jJ^-^l CiljL i uJI a SjLtl 4-luTlI i al U»» i\lt 
4_jj_iJl5cjJI CjIjI ili VI (J-ii i""it J-^>-l y-l "irt a Jlj>-jjj c I j '^ 4 aJafla ajjl jJLI /— il )j g^aul jLlLII (Jj-Lajjj aj 5_) 
( V ) (a-JSj J^~~' igJI a 4 aJoieJLl (j aHLaJI i_3_ajJaj JjjjJaJI -^ j '■-'- -ij->-J J I ajn i u-ll J '•** «" CjVL>- ^_ a JlJt" i nlj 

.4_ujL>JI CjIjLluVI S^jlj A_ p^~~ LSellll y-l'irtt, 4 ii I" at U Cj La-La-LaTJ I Jls.) TcLajj 




3fc*S 



ajlji ii lu 4^ajLjr" i nU ^Lj-jJI CjLstA^iU, a^3l5cjJI Te-uLa^a fljJI Jl>-1 7e_LajJ ( V ) ja^j J^-- loJI 

( j^>LiJI ) jLUI jJaia / liULi 

i_i Ji_j>o » La aj a «^a-Lb f I Ur V 2^_il jjl A_ jLpJI x_Ja2j 4j_LjL^j jLlJI CjLsJaJLa aJJutlLa pi 3-) I ^'-J- 1 
^_ « jia^LlI (J Jljla (Jj_^=ljj 4_a T t3 jJI ^_/ aj_ a "\ * ^^Ij^^ y-L Lai, I ^_ « -da-dlLlI Cjlj_a «_ Luj oLlIiVI 
■ Sjn 1 nil !«_ij ^1 c_uljj>JLi aj^l jJI 7c_uLLava «_Ja2j (JjuLA 4-mAj jjfc 2 -it-taJI 4^>^jJ ^_ ^jLljJI y-' • • a a 



V» 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjiIUIjj^S^jLm 






5jjjJL5cjJIj 4_l±JL>JI oljLfuVI ajjl-i (J-4^. 4JjJaJ / LfcJlj 



(J-* OJ- 



£=£ 



SjiljJQ s/.i^^ti 



6 7 




oju i iitb T^LvjJI tllLsejjiLa ejj| jj 4j i ujSj-tl CjUj^aJLI *e_L3jJ ( A ) aj9j J^— i lu]| 

(j^-ie-i-uJ i *' 1 1 n .i 



VI 







lLs i i a 1 1 4 mi <j .A 

2 jLlSJI 4_a^oJ (j Lu ->-l i L^a-a ^ 

(j-ua-i (_iL>- ajLil ■»■! Liax ^ V 

jl i n < (—aLal ajLiil y-Yjuu^ja. 1 A 

jL_uJ ■ ala. sjLiJ r"! ' '^ a . ^ > 

, alU.WI <>L>J| J-lL!uJ f-ljJ.Y* 

Ja-ijLa )1 a i ii a. Y i 

|>jLir" i.,U ( j_i}LiJl ) ^Lij^^J! jL_lU! £_kH 4_jiiJ jJI »l>>.Vl ( A ) f>_3j j£a ,t,tl £_l2>jJ 

jLxlII (juj <-"-> IJ u ajjIjJJ (J—iytJI 4_Jj_ksJj 4_u_)L>JI CjIjI luz\ 3j_jIj j us Lie * a J—^j^aj CjIjLl. 



J! ( ii]>Lu,Vl ) jLlUI D^y J>U. ( >a Sj^l jJL. (^oLkJI ( j± i il\ ) jflmtl ijjUaJI <><i ^Lij^^JI 
( r ) iyr ,,,-itl dU ,m'«I ( Y ) JjVl a ^a>LlJI j-LLii Jl ( ) T ) ^j J-aUJUs ^L^ij ,U ,,,jV| l-Sj-U]! 
Jji u,i" fljj JJ 4_Laj 4_a-jTLQ.a jj ^— " ^yJI ( ) (_>^a ^LlII Ja Laj j-t£. j-a^ ( \ Y ) ' aill ^1 ( 1 ) dLajUULa 
CjljLiV I gc-ul i^ia JJ cULaj ^ LaJti.1 J^U iULj jc-tisjll *_ i-b^aJI 4- (jj ^-J l5^' ( Y * ) • al U.'.VI ol_^>J| 
>LJS (jie-i-uJ ( ^ 'V i ^ A ) tc^uI i^iU J-u^ (jLa 4_ajLHIj (jrlir ui'tl dJJLaJ jLjiJI Jj)>« ^JJJJ .( ^ < ^ A ) 

jLlLJI ;_g^ i ii ) <^^>- aJLiI i nil S^xilu AJjLLa is > "••"i vz • • ^~ j^Lij^^aJI jLp-I' SjjJ (jLS I Jl^jj < ( ) ^j^i^aM^I' 
cLLaj( Y« )^linl (>l ^MjJI gJalSc^la Jlfl( U )»Jdili( )^ (j ,T ) J! S^lU.tl j^l.' j^' l 

.4_ujL>JI CjIjL!u^(I ?e-J-il '^ a J] 

( ) (j^a >LlII xiaH 3^-1 ^^ ^-QjLSJLlj (>L5b^uj]I tiJJLu £yt J^= 4- jLllJI j^jj V iJL>J| o jub 4-J 

tiJJj «.l_ul 4_j 7c_ul_4-iail «. (jr jJaj <^~p»- ^-Ajliil /g -^^— " 4^-jJlJ ^jjjr i uJ ( ^ £ \ A ) 7c_uL^si,l (Jjla (jLa I Jl^jj 

- vv _ 







jLuJI jl i na (Jj-La^ ( ) (jjj^a^LlJI stlaLJS TtlS (jylc (J-**J '•^F*- *tJ$Jo J ' "- */** -i>J J^9 (lA* < n"tl i ill i u Qa^SLj 
^ ( \ A) ?t-ul i^aJLl (JjJ^ TT-^J-J UJ^""" 1 .,' (jl Jl L^Ai^ ^- c -' a 2 ajl SJLlj j-La- i n'ltl i Ml i "J-l£- ^fj^ <>J-« Ly^^J j*^~* ^ 

7c-Jjl uaX\ S«.Liis 2 i_sL^=j_l£. 

J^— > tfoJLj TciisjJU (J-ii Mi'tl f-i-ij (jr^ 1 ' aLLaJtJal <>L>ol Jjt ifuJ plji (jr^ 1 LH-^ «JJ^I JJ ^— ""' I j ^-. *j 

dll a L<al &ja ( _ 7 ic _L<i1l*j 'Lu^-uaJI ( j-£uM-<iJ! ) jLl'JI CjI «JaJLa ^ya A n\~-rn f- I3-1T CiljL 1 oJl ^_ aJlJt" i n"j 
/- 1£ > J a 1 a *- ) I ojl j i n 1 1 a. Jl^t" i n a 4_iCj l_il_L>.|_a I 1 1 nLLa » j * louI] 4^3j—uu o\j-3 (j^— *- a f^jo '-*>**' _jl ojl j 1 u )l 

.Ajj-iJlxjJIj 4_u-iL>JI CjljLfu^l SjjIjJ <U^5L>. d)l a Lai a a 



VA 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjiIUIjj^S^jLm 







•» * 

2jL-U 4—u.ZLj Cjj_ci5 j I Jlj-sI ^_ 4 ~ j o ifrl ^j ^~*"_J ' 2jLj_«JLj < J i "J '^-i' ^-iJl-^jJI ^_ii_jJ ^2>_a 4-u\ I ^-im 

. I Jl_l>- 4_i_LX1 CLi^us ,jj^~~ » ' (jl (— cJvj I JJ ( «Lta»l all 4 ' J JJ i "•*■ 1 1 

4J9LL JJ SjL i ntl s.L)j_4^= jj_a Lt> J o" i nj (_jJ-II 4 J^Ijj j ^— • !l AJsLLail <J-Jjj>o ^"j .^.tl 4—u.U 4_<3^aj 
(_)->- i^jlil 4— ill I Ja-e. I i a j ■ » 'Jj^~* jLllII jJ-La-g *—• 4 ijl La ul ^j-a ojL i ntL 4-u-l1jI SjjI J ^j ^-."." j .cLujj^s 
jLuJI p_LksJj 4_La i_3JtjJI ( diaQ^a ) p La * a -i_^>-J (j-* ^ ^J '**'J '^ " ol Jl>-2 sjjI jJI ^< ^".^-.V i_J| , M n . uA. . 
( jj-LflJI ) j<j uaX\ fj\ iaLis^Ll 4j_uL>JI ojLjfc <j_a (Jj<!\ 2 J^-jil '£- "-^-^ Cc-mjJ Lv^= SjjI jJLI ^li;^!! 
sj-jl -i j-j-aLLc Tt—iisjj ( ' ) (O-Sj J^~~' JuJIa ( SjjI JlJI j—j^sLc (j-\_) JajjJi (-P-il ^J^—i-^J-l'j Sj_il jJu ( _j^3L>JI 

■ ajn i ntu <LaJi.jr"i ml, I i^J lqJI 4-luTlII 




ojL.luJL AjLJeTLLu-U ^"j .^>t| 4jJLL| SjjI jJ S^j^-i L| j_c^>L\*JI 7e_LajJ ( ^ ) («j9j J^~* loJI 



V* 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







S^jI JlAJ 4 ''j ^— » 1 1 j-usllxM Lt-u ajn i nit ^ » * i a \ , I 4^=^ mi! I <■ i i n~>- I gjl -y 1 '^" ■ alL>< ia • "j '■aJl 4_uJjJI aJ| . ^ 

. »j i ■ ^— » 1 1 Cj LL>. 1 iiill *\ ^ La ^ ^rs- 1 j S>x«-LaJ I « 'J^~~ >) ' ' Cj I j 1 J i u I ^11^" ^3^3 4_jjj 4J I l£j Lu& ^LlLa 

. ^,"j i-a.Il «LiiI,l ^J I j^Llj^^aJI jLpJ' (JjJ-aj A-JaJj 4-L.Lq-t-l AJ-d-l i^jJI Aia.ll, I . Y 



<diU 



j^Jula /<u-aJ*. (jr-ilij ( ) * ) (<^J J^~~* '"'" ' <L3e-iisji,l j-usLLtJI ^j-* 3 LJL>-lj 






■ ^js III i n a ( J_4JtJl sLul > sJuJlL) ajJLIj i^ysj£ 4_i C-i-iILa i 






.(jji^a^illl xlaLJS daLaJ (Jji£. JlI£. ijjL±lll ajlj-ifoJI 



) f-lji till Jl^=j <j-u^}Lj alsLa Jl 
<_) Jlj Jlj <"■ ■ < ^-» (_, a> i a <^-»tl 



e 



^sJlj* 1 * 1 3^* 




: UaiU- 



«■ ' ■ ■ ■» 



SjLu-JLl Ajjr.lrntl j^jjjLaJI <UiLI f1jj| ^Jta-^ 4oli.| jJI *lj-^-^M 7=-^»JJ O * ) (*Sj J^ uJ 



JUSjIljiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







( ojb^=JI ) (JiU! / LulS 

J_u3^J,l /— il 'Jj^~'^' ji—tl'JI jftj-la *" A_lLjji_) f»5-fl-i ■ ^-*^ Sjn i ritlj ( dial "<^-» tl ) p TJ» ' 1 1 ( , ^-.j . 

i ^ I", ^ \a JaLiiiJI ( _ 7 _<-<j L^i- i_l!l_Lfi>j daLS-LlI ( _ 7 _cL)jj Jo I axil ^^Xj Jj>~^a°i (J-u^s^TJI JoLiLi _1Jl£. ^_ 1 jj* : -— i i 
^^ , „^. I- 1 * » ^jjj ^ ^— . T I p b» * 1 1 ^j^-— »" la .^^>-l J I 4 '——•j ui ^j-* 3 ilaLiLdl oJt»J (J-u^ajJI jj-«J (j, <l ' " a lIUJl^s 
IL. p ^-» -»" I 1 4 ta^LsJI *-a fljij (^JljJl^- <_JJ9 (j,^ ■ a *_' t-flJLa (_ya SjLc. ( M ) p^j J^— ifaJL Tciisjil 

4 La i ul aj ajn i ntu ■ "j i^aJI «Liitl ajjl JtJ 4_JU_*JI oJljJi (<UJJ ' Sj^l jJL) j-JUj^^aJI ^jLjUll (jLj^u (JLjj^sI 
<>lj mi I Lgle l_i_io i^- (J^^-J ' - ' I 1 " * a 4_jjJu»JI CjIjI j i nil <4- ^-^Jdi •( J^X. I uaJ I ) aj^l jJI (Jji mi" jj 
s-lj^l (j^ '"*> ' <_)->■ ^> Cjijj" i iij-ll^p-Ilj CjI Jlj>.jJJj cl)l fll^a II (JAa (4_uj^j^=3_J 2 I j-i^sLulII ) Cj^L^l^aJt,! 

pJa-Ul! (JjJLifulII j <if aJLLJj 



f 



■***# J*^ -**==c^qjf 



I fa 







T# 






sjLu-oJLj aJLa-"( ii U ( CJjLt^aJI ) pJaJU-U 4_il».| jj| CjlJa^aJ,! 75_iisjJ ( ^ W (Oj J^-^ -"■ 



A^ 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







^_ ^j ^-— » ' )l i^ Sjm inll ^ J o i ■**■" (. i i n~>- (_^j^>.| (Jl ojm i n ^j_a 4— LuLI (Jjt i"i"< i la C I us x_J9o-a ' a „ 

CiLL>-l Mill 2— I -i^~~' 4 nl"-^a (Cv»»l ' - ' I -v -1 i "" J ' oj^slJuX I 4r- 03^ =s - i 3' ( Oj- ' "^~*J ' ' S jLuiJ! AJLtC i_3ljJal 
Jjt ("i" i La C I La (_^a s&3 (<u-JJ .Ciljn i nil ^J^z 4— lIXI J^it <*ii" i La C I La J*^-* '"' 7t-Lajj ( ^ Y ) /<aJ9j J^— < luJI 9 

.LlIjJ I fctlc (J flJ 1 1 '"'' fljLal a-qJLl d". ^ il Una j \1 ,^11 CjajLaJ I A-luLLs <Uaa>^ i ) 4_i_Lt,1 




ojlji ii 1L ^ajV" uiU (jyJj-caJI 4jJlLI .UA I ,>. pl^JI Jl>.| «_Lajj ( ) Y ) aj9j J^— uJI 

^yJj) i^-itl «UiU J-*£. <J>LaJ / Lfulj 

4_j-LU T-LLla (jr-iLc- i-Lai LaJI Jl-lC ( ^ Y ) (<uSj J^— > ifoJLj I i ^— ajL mtL) 4_uJlII sjjl jJ J-«J(-JI <UjJaJj 
dU3 4.j LjjLLa_JI ^ jjUaJI jLlUL> c_JL^I ,Uj IjJLuajlj ^bj^JI 2^1 jJI J q-,^-,1 ( Ja^LoaJI ) 
ilaLJiJ (Jl Laj| JJ l£->J-J 1— <J-« J^ ■■■' JJ 4_LkaL>JI ej Jl^>o i_i LHJl <Jj-3» (-, mjiaLiLLa (JL_3=ja jj ^~-"'_' 5-Jl^JI 
4_ulJ;l ^LLLa J}L^ ,j-a t_JUJI LLaJKj LpILuajV IjJa^ ljl\ jJI J -,^-y,« ( CjjLl^aJI ) p^;tl '£_ ^^^LUI 
i_ Jl mil Ja -^ (J i^-A /< JL*. Cjj LaJI J a" ' "JJ Cjjj-aJI OJire_L3 (Ja-j-l I j-lC «Lilil JJ jLjIlII J '^Jj* ( JoX ' '^*" ) 
SdlajLaJI CjI Jl>-2 «LlUI & i n^>- (Ji>-I J CjJljso I jLa ^j^— da «Lilll ?-l"ii a (jr^- ' ^ i*^ 1 (J^-* - Cy° 



AT 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







,u) ;l»». 



i} .-^ iij* <-Z*j 

t 



,_— ^^/-kt 



P-- ■■ ■ 4 




J-u. 



CrilL_J 



// 



a> 0, j+i 



H}U» •+. 



6 



T 



.w 



J^'jj i 



JL-JI? 



bUD : 



ajlj i nib «LajLa-"i Mil, I ^"j ual\ 4jjXI ajj|jJ ^ UjU4-"tl aj_ujJ| «_iisjj O Y ) a^j J*^— uA] 

: ( ) £ ) <£j J^-i MitLi i^tuisji,! 2 (j^jVI «.lj^»-^l (j-a Ljl>-I J ^jj-aJI «ulll (jj^~»"jj ^'jW 

L> u-a>LlII alsLJS «Ji£.LJ3 

( j^UbJi ) ji;,v,ti jj 



)1 I ) rill JiLlSJ 

\ 

Y 

r 

I 



1 

V 
A 

\ 



(jjj^a^illl jtisLJS doLaJ (Jj-ajj J '^*3 p Ijj - ^ Y 

1 2 jLlUI aJLsejlj Cc-iTlU ( da£.l_JaJI ) (J-JLculJl jj (jrlc. SjLuaJI JljLJ9 lLlJ uaj 4j-lU £- dij^aJ I Cj Juso 
(jjj^a^ij-II jtlsLJS JaLaJ (jj ^— »" (_£JlJI ^"j .^.tl 4_i.Lt, I <J_»-I-} JJ 4_JjLLajJI <j— a ^L)j_4_=_JI jL-i—JI _?J 1 uJ — -^ 

- AV _ 



uLtSjIbiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjiIUIjj^S^jLm 







(J-Lt—iTuTiJ I jj j_<_C (.—lij^M J I (^Lij^^aJI (jiijlol— Lt-U '^-j-Ls J^>-\ J I La^lC jLp-II J— 4-1 J-S-Lp. ( A_2iLa 
4 j i rijt->l_LLt,l i!iiaL>JI ujJl^>J ,- ^^— j ^ < njVil_Lt.a (JL^ejO jj^~-"'JJ 4_ul JJ j^— 1 ^ 2j-jl jJI J-i"^-—"' a ( da£.LiaJI ) 
TeJLS (j_4 4_><jLL!I SjI^ Mill ^j— 1 Laj *•" ' I /< 1^-1 t I ijjjjj <^j_a4^1j_!l *_L>LJi JoLiL) TtJ-3 l_u i n\ 1-4-4 I J ^~~*^J *" 'J 
xAaV$ JaLaJ ^j^l I Jl-l*.) f-ljJJI «Lt4 Ll>-Ljj ^j a )l LI I j «">" ) 4-uLj 2j_4 »! igJLlI J^J-JJ ^j^i^a^illl x-LsLS JaLaJ jjM-^-jj 
A—iLjjlII jj ^3JJj ^fJLj aj_4 j-JUj^^aJI jL^L!' J-4- 1 i -^-t!- > ' *4H" (J-"-«^iJl f-lsLa JaLaJ <J-<iS i.ninl 1-4-4 ^j-u^a^lll' 

.( .UM .Ml ) (JjJlJuIII jj (jy Ll 1 La » 1 a II j o'linl ULL 4_JLc kcj uij 



^j njlal ** V l_J ' J La 1 1 i^ysjSal \ <j-u 4^ lint I £—. p^~~ » -»"'' Ja-LLa j l<ma Jl>-jj^ ( 1 ** I j 1 <aJ I 

<Ulj_i_u ^LlILij jLlLJI -S-Sj-J •Lc.j—uj I fctlc ' * a j"'"' < >t'— ^>- jj-u^s^LjJI x-LsLa 2j-i3 Ja-uJaJ jj»l jl 4 "ia Jl>.jj^j 

.«Liiil /<> i n~>- ^j-a j m LaJI CjajLtaJ I «3 (j-4_J (_^2>jJiJI jljJLkl 




ajljiiitl 2_ ^LajLa-~,ntl ijjj^aJI CjI^uU pljjf (JJlv^ 4-ti>.|jJl fljjvVI 7=-tisjJ O i ) *J3j J^— <j 



5JI 



Ai 
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>*J 



^ >r 



uLSjiIUIjj^S^jLm 







fVO uaj a I ajL i oJI d)l a Lai a a (_y-^- -^^ ** -~J ' " ' '** j.' * ilV 3 ** ■^"'"»"' f - lj->T Cjijm i m tl A- aJlJt" i n^j 
■ 4— lL»11 4_i^sL>- ' - ' I a < a I a a (_ylc (J a i a *- ' I ojm i nil ajLSelLm^a 4-lCj ul_L>.|_a 1 i < uLLa » j * i -■*" 1 1 4^=j_ilu o\j3 (j-Lta 

( ^ ) (<kJ9j J^~~' ■"■" «LaLxijj La dll -y 1 usuj] aJJk (j-aj 






)U, mlu <LajLSr "luiU A-tJj; i ^i l| ClL^J-Ltl (j^a 4 li h -r a '"'' qjq LtaJ tc-lajJ ( ^ ) («J3j J*^— ■"' 



A» 







I j ku <_)Li_»JaJI jl 2j>_aj_<_JI oJljJ Mill j aj La-a-l I «.lj^>-VI ^_ r-L>.jJI ' '" Jj ~'^ S >j| jJI <>Jl_4> aJl^s 



r-L>-jJI CjLx_ujLa fjM (j-uj-J j-i J^-> /— il 'j j^~* i-i!j-3ta 4 La ■ ul aj SjjIJlJI (J_a-*3j .SjIj 1 uJI <_)L^=jj JjjLuj «Lx>- 
(j-a ( \ 1 ) (<u9j J^~~' ■"■" ' <L3c_iijJLI 2jjI JlJI (ja ^-.""j ( SjL i nit j^^La 2 1 r'Lj^.jJI 7"J-I 75— <-u-l 4_OJj3 4 ^—■j a- 
Cj^J—i^jJI *_a 4_uaLLail 7r mXI (j"' JJJ TrL^jJI Jl s-Ltl 7e_iis <Uljj3-3t/J J 4^=j_^JJ j > 1 ^- -1 ^— ■ j-JUj^^a i_l!j^ta 
JjjL-ui <_ )j_ 2 J>j^>-j^a 2jj| jjl (J-tJ )""< ^_ p ^— » -»" 1 1 7-1 "iiio dJl—ufea £ .r-U>.jJI 7"J-I 7r 1 nt, 1— $-) 4_u3L>JI pjjVlj 
2ji_j 2! 7t_uL_u^a j (_ 7 _<LL>JI r-L>-j-JI 1 a jia *" CjL%_uL1 4_u=L>. a ^u^ CjIjL 1 uJ| ^^ » ) A_ Jlj>-jjj .ajn mJI 
.3 -}LuiJ! aJLs&£ ^_ijji '^'"J- 1 cy s '^- ?*'"^a 4 La ■ ul aj «La alalJL I <?Jui (Jji t"~\ fi-oy <CuJl>JI Ciljl j i nil ^_ <u_aLa VI 

:S_jjVI j-i^sLLjlII jjjl ?;L>.jJ! cl)L*j-uLa SjjIjlI <LjjLj^==3lII 4\cj^>tU (J|^==l5jj 

S^jljJL! 4 *'j ^— » 1 1 j— uaLLtil Lt-u SjL i nit 4jlI 1 a I , I a ^— <j ,~,A\ i_ , ui> 4jI a_ua LaJ 1 a I" *- ■ (Juj^a dJ^jx>3 . ' 
Jlj>-jj d)l -y 1 .^.".tl ^>. » » ^_j , u *a (—aLaVI r-L>.jJL! CjL%_uLa dlli ajM 1 uJ py^' cj^-jsia Li!l_La> M^-a 

.ajlj^fl 7e-x»l '-" a J 1. Al-Ltl r-L>.jJLI CjL^ejj/La 
.4jjJu>JI diljn i nil ^_ I -i^~~' kcj-uj jj^a j '^— J /ylc. (JJ "•*■*■ M ' 1 1 Lali ) LaJtl£. tilljij (_yj^j2 ^jjtjj-is . ' 
.AjJJj3 ^^— j^ (Jl /yjl Jj j^— II Lilj^ejJJ A^uljjjJI 4^=j^>JI Jja^elJ L^=_uL^=_u3 icj^i^a . ' 
(jr ic L^aljiir'nnl j L^al^J jt^— A^jJlUI CjIjLu^JI 'A-j I g-tlg 4j£=jJ,I f-jj^lj LtlaLLaJLl rL»-j-II CjLtjj/La . * 
7t_uL«-ii>sj (jr -flL>JI r-Ljj-jJLl 4_4-aL>- CjL»_ij/La tiJl—L^a aJuJlJ»JI CjIjI J i ntl i^- ^- a ' "° ^' a (jraL-a^il ?^^"j-^' 

SjLi)?l 

4 La 1 ul aj S^ i"iLi-a jIJlJ S^-Lt-Lo 4_o^_a^a 4 se iJa^j J . ^.""j d ajjajj jlj-ll r-L>-jJI <_ ij£ x_iisjjj tfLjil aj^u . 
A— Ji_a^>-jJLI «.l_ll <Lse 1 >» 1 1 ^al_<j_ij J 2j ■ ■■ a ?-LLiLa 4 La ■ ul aj ui!j^>J,l i—SLSjIj (J-ti mi" ^j ^-» ^ 1 i_a j tiL^a uiJj^ta 
■=> ajja-jj jlj-ll r-L>-jJI (_yic. ijnii «UlSJljj SjLu^JLi r-L>.jJI CjLxjj/La ajjl Jlj ( _j^3L>JI t>\-A,\ tj'j->- 
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JUSjIljiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 













^(^)> 






a 



ajlji (itij r-Lk-^JI OLsc^uLo a^jl jj Lua-JaJO L*t-uj rcoiajj ( ^ *\ ) ajSj J^~^ <fgj| 




ajljuitb ybvjJI oUe-mLa aj^ljJ 2'ij^— tj f |j^V| » lajj (W) ^j J^=lA1 
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JUSjIljiiJljj^SlljjIjjJI 



>*J 



^ >r 



uLSjlUbj^SiS^LM 







<jj_4> (J t i" "< sjLcj ( 2 Jl_l>- 4_)Jj (j-Lal_lI 



i >J I JJJ 4 ( nj IjJ I ^-«^3 Lit! I 4_UJ_lfc I TCjii^JJ l_3^JJ/J 

La ' < - ;^~~ , j" (j ^~~* 1 >3 



ijL. ,„n u ftUti ^u-jii 



j I oj i"iL.a J^— > ■"■' Lai jt i'ijj tj^l i aj| .aLal SjLlSJI 4j>-jJ (JLc J^>-J-> (j^L>. 7"l"rta 4 La ■ ul aj 4^e_i_uLU 




ajLuilL prLxjJI cjL*j^U 4j^^iJ| 4^=j^>J| jdiajj O A ) ^j J<^— At) 

^L)>^= ciJj^JLl / Lil3 

A "J.' (J- a - tJ J 'TrL^-J-Ji CjL7e_ujLa clLj^ejJ 4_aj^L!l ajJ^SJI Jl_lIjjj ,»J-2-> <~t— - L>- 4 ^— >j 3* 1 I jj '-"" 

(jj/j-j 'LjJLc ' i ^— >j 1 1 7:1" m i nVI ^juzlC ^J\ /_il 'j J^—* II jLuJI (J-u-isjjj 4_u_aJj^= c>"J"^ (*_9^ <- --t!- : *" 4 i ' "j^Lli-U 

LJ^L>. ^j_a ^qJIj 4_J i ^A« 4jLv3j jjjyjJI I Jl4> *_a O-u-ij i *!" i n^LjJI ^j^a LJLc. p a * . ^. 1 1 ?^>J| (j-"^>J 4j^a Jj i*ii \ (_£->J-> 

dlLre ijjLU (Jl 4_d "•*** Cj^ us J J Hj-i < *-* a "-"'^J (J ^Jj 4 0.5^3 4 ^=jj>- jJI 4 jjljjjJI 4 ^=j^>JI (J—J^jso 

* jiaj i ■■' /;^>- (-.aLa^l r-L>.jJI ?-jJ Jya 4 *^— > i ■» «L> I ■ ma j ;^~~M 4^Uij (_ylc (Jj uaJel] r-L>.jJI tt i u aj L^i 
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^_ aJlJt" ) nU /— ll 'J J^~' 11 ui!j^>Jkl CjLj_^=3uO 7C_lisjJ ( ^ ^ ) («-^J J^~* "tJIJ -c3-£>^' ^- J 3j 'J' J.' " " (* ^ r " ' " a 

i^y tb^j ■ 3 >* £: • 

:j_jVL^= ajL i ritu r-L>-jJI CjL^e-ujLa Sj_il JJ aJl^t" mil (_jl_ij^^=JI i_l!j^>Jkl (J-ti i"i" pu£J 
jjJl_l2 4_u^jj^=JI j^j-aJI (J-jjJa ^j_C CjL^6_mm ijljseja ^J\ jLlLJI J ua ) p^— '-►" 11 7-1 "iiio j^^Lcl Jl-Lc 

plj JlJI 4 La i ul aj (J-5J3 SjJjJI oJ^Jtj ljji^JJj}] sjJs ^_ s-iLjj lt^ (J J ' a *" ^ 4r- ^-^° N ' *"' ' " ' ' A^=j^til (_^Ja-Laj< ■ 

.r-L>-jJI 7t i n aj L^^slJj ->"^ 4_LksLmi tt mil Cj^Lijj p'ji (J J 4_iljLiaAl I Cj^Lt-ajJIj 




J j, i at 11 4jr i>ia / QJu 

/- ^j <r-L>.jJI J i nt \ i _j^sL>JI «.l_ll (jlj^>- ^_ ' < ^~'j" ** 8* '^"l 1 Sjlj i ritu r-L^jJI CjLx-ijjLa aj^lJ CjJijJ lLUJJ 
(j-tj i"i" *_ lis j Lr-^- jffl "'h aL«I (^ j-JI p^— , ~-" II 7-1 "iiia *_ lisj pjj 4_lIJ <L>-L>JI JlIcj j-l<.lo uilj^ta ^2>C 2jLlC 

- A«. _ 



uLtSjIbiiJljj^SlljjIjjJI 
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^ >r 
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j_l3|j_) (J^U>- jj^a SjL i ntl 7rL>-j J] j^^ljlus C-u2a3 ^_ «.Lil a A»- , >, 1 1 *_3Jijj r-L^jJI CjLre-ujLa lLIj^cIllS (J-Li oiLlI 
S^ i"i Lua j| Jl3 S^-Lt_Lo 4_L>-jj_a 4.3c La-aj (j ' "' ' ' ■"' a a (^^LaVI /^Lja-jJI /^jU>- t jQ£.j_ii^a ^jLjj^SLJ 1 a ifrj *l_U 
^_ J>j^>-jJU «.l_ll 4 se i a I , I (JJLuj (J Sj i •■ a 7-l"iia 4 La i ul aj Li!j^>Jkl i—SLSjIj (J-Ji )""< ^j^— » i ' j <» La i_l!j^ta 4 La i ul aj 
CjLx-ij/m (jl_S <ie ' a I , I (J uai p_i Ijjj (^^LaVI r-L».jJI JLc (j-Uj^LlII 4 La i ul aj aj^ii 4jl3 Jj j jjjluz fOj" i u a 
l£j" i n a ijLuJ |>l' La-aJ <ie i a I , I 'LCj^jta Ai>^ ' '^~~*J ^j-^* ' 4r-J ' * a j"'" (<U 5 J_L^a S^luil lLUJ Juu <J-«-*3 

till Jl^3J r-Lj-jJI CjL2tJ-uLaJ (^^oLiJI «.Lil (jlj^>- 7C_lisjJ ( Y * ) /<l2j (jyillll J^-— ifuJIj .(JIJ^kJL) Jj) rlttl <JjL-U 

.LJ A-uLij^^aJI <Lcjj^>J,I I Lajfj L^J 4j^>L>JI Cj^Lu-ajjJIj (jr aLa2l r-Lj-jJI JJ (jIjJkJI {jj& *UI x.3.} iie-La^a 
»-jJI <J-«-*J (JjLa-4 I jl a-Cj 4_usLa 2l 7c_uL«aiL) jl ( _ ;r ^JL>J I r-L>-jJLi 4_ls L>- j_l3 I jj < •^^~'j" > j^~' a 'J 




ajljMf iLi r^Lv^JI CjLsej-uU, #.lJLl (jl \^>Jlj (JjMitti <3cjuaja tusjj ( Y * ) r«J9j u' : ~ ' 



^Ls-jJl CjL^uluLcj jj^aLiJ! pi 



7-1" ii a / uulj 



4_l!L*JI (JIjjJlJI <Lcj_ijjJ a , ^- A ^- ' t I ^jIjjJlJI <Lc.j_i_u «_ii5JJ (J flJLil *_ lis J /- A f-Liisjl 4_j}1j «lI ^j^— ■ ' 

/0_Sj J^— » LuJIa 4 « ' LaJL I 4 *^- >j lu J I ' - ' I a ' a I a a c. r 1 m~>- i^j^>-l JJ ajLi-u/ ^j^a p^-»-»-"tl ^-I'li a dil a-ua LaJ l /»!"-<- ia 

?-l "ii a ■ Lc J^j>.jjj .CjIjL intl ^Jl_>-^( r-U>.jJI CjL^e_ij/La 2jj| jj p^— »-»" 11 ^-1 Hd a J^— » ■"■ tc—lojj ( Y ^ ) 
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.till Jd £y ^"•*" tj- 1 a-ua Laj Tciis^j 




S.0 



SjLluJL r-L>.jJ| CjUcu-uU, rt^-i-tgll 7e-uLLa f-l^il Jla»l 7t-jLajJ ( Y^ ) a£j ^J^auSJI 




OFF 

NST 
LOW 
HGIH 
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INT 
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I] 



**=*i 



f<£uLa iy*£- a-io^-al! ja-aJLJ £j\ oJuskjz (j\£.^* yt-us jj ( YY ) (^j J''—' uJI 



(^J|_ja t^joLaiaJl i_3j)jJi I aLLJcd ^_ sJl-i^- 4-)jj J^l i oil J-3j^ <»t— po ajL i ntu r-L>-jJI CjL^e-ujLa py/»" 
i a Lb L<j-a r-Lp-jJIj CjLx_i_uL1I (j"4> ' '^ ^-i"-*. VI 2^9 o^Ljj Jl *UJ tt i m Julj r-L>-jJI CjLse-i-uLl j o" < all (J-«^«-II 
(J »^3 J I J^jl mil j La '^-" ciLIj (—i—LtcTlIj <r-l_>-jJI fcJa ■ ■■ ■ Lg j_jIijJlj>. CjjJlj>-j a ^.Ul Ut I CjLse—uiLll J_L>- 
Sjm i nil Jpl ml I Ju>. <L3tCJ_a d S i^ Ull oJJtj . JljJl>- ^y3 L^Lii ■"■" Jll*J (<U ' ^ j ^» i", 1 1 ^y* Jalj ml Juu CjL>-1 > till 
J^— > iftJLj ijS-iijjO SjjIjJI ojijj <LuL)j^^=lII aj^ljJIj .SjL i aJI S-iLiS (^ylc j_L£=pJI (»J^-J L#J 4J1 t ifujlj 

(_^jjj Jjt ml ?-l T Lfl. c J p^— i-fclJI plb i-L^p- ( YY ) aJSj 
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p laJ a 4-jjJu>JI CjIjL i m Tl ^_ r-L>.jJI CjLx_ujLo 2j-J1-} (J I ■ a-j-jiisl ajlj i m Tl JjjLijj 4_ubLajj <La^T inTj 




^L>«.jJI CjUe-uU, p*^-— -»"M r-Llfli, ^j^l^aJV! Jji MilTI 7e_iisjJ ( Y£ ) aJ3j J^— ■ uJl 
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IGNITION SWITCH 


(jiij^oj! 


^J Lt-tTu^/ 1 7-LLfl_a 


NEGATIVE 


e^jVt 


^JL^Jt 


POSITIVE 


,W>^=JI 


l__<_^j_U 


TERMINAL 


M j < io qHJ 1 4 f ii 1 3 


(J-LLOjUJI (—filjJol 


RESISTER 


J-*^~ 


4 A t\ \ £ A 


FISES 


olj^ 


i"\\j QiS> A 


MAXIMUM 


4 .M^j-i^jl 


^ \>s*\\ 4_Q_l_jJI 


MINIMUM 


4_<i_l2 >«-t^3 1 


^ * i y ^ 1 1 2 ^ i s> 1 1 


CAPACITOR 


4 1 1 1 ia_a 


i dH^S ■« 


CHARGE 


4 1 l<*1 


(J-St-Jl 


RELAY 


<JliaUi^= 


c^^J^ 3 f kia 


SHORT CIRCUIT 


/juil o"il 


j-t-^ *J^'-i 


CIRCUIT DIAGRAM 


c^>~JI 


Sj-iljJI LLa-LaJttjq 


STERTOR 


. M.ntl 


*^=>>J! <jpL> 


ALTERNATOR 


jjjJjjJ! 


jjj-a 


HORN 


LfjLW 


/_}q_LO d lifl 


BATTERY 


4j)LLa_> 
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J_i-3J_A 


LAMB 
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*>-' ■ U3 ^ 
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4-jJij* intl 4_ujjl!I 4 ^— 1 1 1 .^'igll (_jjjjilllj ^'nitl /<uiLtliI LaLtll 4 inmjJLl 

.jL^^aJI Lo^ji^^. jJ^jIcj^ijj J 
4-jJlJ* mil 4_ujjlII 4-^aJUlLj ^'igU (_jJjJl1IIj ^'irtll /<ulUTlU ilaLtll 4 imnjJLl 
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Automotive Technician : Delmar Thomson Learning 2000 

6. James Duffy. Modern Automotive Mechanics : South Holland , 
Illinois, The good hart-willcox company, Inc. 1990 

7. V.A.W.Hillier . Fundamentals of Automotive Electronics. 

8. 2nd Edition : Stanley Thornes ( Publishers ) 

9. 2nd Edition : Stanley Thornes ( Publishers ) 

10. Bosch. Technical Instruction : Storage Batterie 

1 1 . Toyota . Fundamentals of servicing step 1 

12. Training Manual VOL. 2 

13. Bosch. Technical Instruction : Graphical symbols and circuit 
Diagrams for Automotive Electric 

14. Bosch. Technical Instruction : Storage Batteries 
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